SPECIAL SECTION: HIGH-TECH LIGHTING FOR YOUR HOME 


SEPTEMBER 1989 $1.95 


TWO-SEAT HEAT: 

Nissan 300ZX 

Porsche 944 $2. 
aL. Mazda RX-7 Turbo 


THESE ELECTRONIC INFECTIONS MAKE 
COMPUTERS SICK. 
HOW CONTAGIOUS? 
CAN YOU PROTECT 
YOUR COMPUTER? 
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The race-winning IMSA GTO Mercury Cougar XR7. 
Exclusive tires: Goodyear Eagle racing radials. 


ee mde 


The 1989 supercharged Mercury Cougar AR/. 
Exclusive factory-specified tires: Goodyear Eagle street radials. 
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Other makes of tires may fit these top- 
i performing Cougars. But only one make 
was chosen: Goodyear Eagles. 


As the engineers 
at Lincoln-Mercury 
and Roush Racing 


know, there really is 


a difference in per- 


- ^ ^ : 
FL w— formance tires. 
— En ll 


A Goodyear Eagle 


| ! — E Te; "contact patch” Where 
HE SRE Itis a difference „p Fa gle demonstrates 
ETATE: its superiority. 


that ultimately shows 
itself in the “contact patches” of your tires, 
where your car meets, grips and responds 
to the road. Or, to the track. 

fa UR UU m ! | ! Which explains why Goodyear Eagle 


racing radials are the exclusive tires 
chosen for Roush Racing's race-winning 
IMSA GTO Cougar XR7s. 

And why Goodyear Eagle performance 
street radials are the exclusive tires chosen 
by Lincoln-Mercury for the Cougar XR7. 

In fact, more major racing teams choose 
Goodyear racing Eagles, and more perform- 
ance car makers choose Goodyear Eagle 
street radials, than any other make of tires. 

Because Goodyear makes better high- 
performance tires. For the track. For the 
street. For virtually every performance car. 

Like you, performance car makers have 
a number of tires to choose from. And like 
them, you can choose the world’s best- 


selling performance tires: Goodyear Eagles. 


GOOD? YEAR 


BECAUSE THERE REALLY IS A DIFFERENCE. 
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P he WHAT'S NEW magazine 


Science 


| Viruses, worms 


Viruses, worms, trojans, and bombs 
^, are electronic infec- 

tions that make com- 
puters sick. They have crippled huge 
government networks as well as 
PCs. How widespread and conta- 
gious are these viruses? PoPULAR 
SCIENCE examines these questions 
and purported preventions, includ- 
ing “ vaccine" programs and protec- 


tive hardware. Page 59 


SEPTEMBER 1989 


Founded in 1872/Vol. 235, No. 3 


Inside the 
greenhouse 


It is warming up inside Green- 
house Earth. Part II of this series 
covers the science behind the green- 
house effect, from Amazonian for- 
est to the atmosphere. Scientists 
are finding that there is no quick 


fix for this fever. Page 63 


Home lighting 


The picture is bright for home 
lighting. A special section high- 
lights the technology behind inno- 
vative wild lights, micro halogens, 
two-circuit track lighting, pro- 
grammed mood lighting, strip light- 
ing, and a host of other illuminat- 
ors. 79 


i Ait 


Two-seat heat 


The race heats up among the new 
two-seaters. PoPULAR SCIENCE tests 
the Nissan 300ZX, the Mazda RX-7, 
and the Porsche 944 S2 to deter- 
mine the road to power. Page 38 
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What's New Digest .. 


Science and Technology 


Science newsfront.... rr 
What's new ....... MA CHANAAN. —— 
Inside the greenhouse... —P MÁ— 


Computers 
and Electronics 


Cars and Driving 


Automotive newsfront........................... 28 
Car test: two-seat heat ..............................3B 
“Say, Smokey—”..........cccc-ccsesseeeceerceeereeeee dll 
Recreation 

What's new photography .......................... 56 


Home Products, 
Projects, ane Technology 


Home newsfront ... 
What's new tools ................4-.:... 
Wild lights ... espns 
Two-fer tracks... 

Micro halogens ... 
Programmed mood d lighting... 
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Bright lights ... 
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Additional Features 


What's news.. 
Looking back... 
Readers talk back .. 
Wordless workshop .. Ei 
Product information .................. 
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COVER SCULPTURE 
BY TIMOTHY YOUNG 


PHOTO BY JOHN B. CARNETT 


If youre contemplating the purchase of a 4x4 utility vehicle, consider your options. You could pay 
over $35,000 for a Range Rover and impress all your friends. Or you could spend substantially less 
Isuzu Trooper for an Isuzu Trooper and impress someone far more important. Yourself. — — 
| | Like the Range Rover, the Irooper offers high glass areas for excellent visi- 
313 149 bility and enough interior space to comfortably carry five adults! 

ji J Yet unlike the Range Rover, the Trooper offers you a choice of engines. You 
can get an economical, fuel-injected four-cylinder or opt for a beefier V6. 

And while the Range Rover comes with only one type of transmission, the Trooper offers a 
choice between two: a rugged five-speed manual or an optional four-speed automatic transmission. 

Of course, the Range Rover does offer an impressive 70 cubic feet of cargo space [r r free Isuzu brochures 
with its rear seat folded down. But, once again, the Trooper offers you even more. | 


i The way we see it, there's only one thing keeping — 
Bi the Trooper from being the vehicle in vogue. It’s afford- Is Tr 
' able. And that’s just not chic. uzu ooper [T ISUZU 


*M.S.R.P, FOE. excluding tax, license and transportation fees as of 11/10/88. Optional equipment shown. * Rear seat optional. 


Losing the ozone war 


much harder to fix the ozone layer than 


Defense Council head David P. Doniger. 
| And nobody ever thought it was going 
| to be easy. 

| Itcertainly wasn't easy to get more 
than 30 countries to sign the 1987 
Montreal Protocol, which mandated 
that signatory nations cut production 
of chlorofluorocarbons in half by 1998. 
Now it is clear that even this reduc- 
tion will not stop widespread destruc- 
tion of the ozone layer. 

Ready for the next shoe? CFCs arent 
the only ozone-depleting substances 
in widespread use. Other damaging 
chlorine-based chemicals are methyl 
chloroform and carbon tetrachloride, 
widely used as cleaners and degreasers. 


chemistry researcher at NASA, says 
we can't repair the ominous hole al- 
ready existing over the South Pole 
without doing something about those 
threats. And the EPA says that with- 
out limits tougher than any announced 
so far, the situation will get worse— 
much worse. 

To do anything more stringent than 
envisioned in the Montreal Protocol is 
going to cost staggering amounts of 
money. Yet we're being forced to the 
conclusion that not doing it might ul- 
timately be even more expensive. 


Wind-shear spotter 


Following several major crashes a few 
years ago, the FAA issued a directive 
| that airliners would be required to in- 
stall wind-shear detecting equipment 
by the early 1990s. Now a new detec- 
tor has been demonstrated that may 
make the old equipment obsolete, while 
also providing advance warning of an- 
other hazard: clear air turbulence. 
The older equipment detects wind 
shear as the plane flies into it. An ac- 
celerometer senses a deviation from the 


lowed had the wind shear not been 
present, giving the pilot a several- 
second warning. This warning would 
often allow enough time to take suc- 
cessful evasive action. 

Even better, though, would be ad- 
vance warning. The new equipment, 
according to early demonstrations, can 
do just that. Wind shear is associated 
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“The bad news is that it's going to be 


we thought," says Natural Resources | 


Robert Watson, chief atmospheric | 


path that the plane would have fol- | 


What's News 


with microbursts—strong down drafts 
| that can slam a plane into the ground 
near landing or takeoff. This column 
of air is at a different temperature from 
the surrounding air mass. The new de- 
tector is a passive infrared device that 
looks ahead of the plane and detects 
these temperature differences. This 
gives the pilot between 10 and 20 sec- 
onds' warning—enough to avoid the 
area entirely. 

The device, developed by Turbulence 
Prediction Systems of Boulder, Colo., 
has another benefit. Another kind of 
hazard—clear air turbulence—injures 
hundreds of passengers each year and 
damages airplanes when pilots fly in- 
to it unknowingly. But the TPS sys- 
tem can also detect the temperature 
changes that go with clear air turbu- 
lence, warning pilots of dangerous con- 
ditions as much as 40 miles ahead. 

The device was to undergo in-service 
trials this summer, and the FAA is in 
the process of certifying it for use on 
business craft and airliners. 


Two-banger surrender 


Mighty General Motors has given up 
trying to develop a two-cycle automo- 
tive engine and has taken out a license 
to use technology developed by Orbital 
Engine Co. of Australia (“Can The 
Two-Stroke Make It This Time?" Feb. 
'87]. General Motors had been trying 
for several years to develop such an en- 
gine that would meet emissions stan- 
dards. But now, says Donald L. Runkle, 
vice president of GM's advanced engi- 
neering staff, “We can't do it." 
Two-cycle engines have been draw- 
ing increasing attention from car 
makers in recent years. The engine 
| produces power on every round trip of 
| the piston rather than on every other 
one, so you get more power per pound 
of engine and better fuel economy. In 


cuts cost and weight even further. 

The problem: emissions. Two-cycle 
engines spew large amounts of un- 
burned fuel into the atmosphere. The 
Orbital technology reportedly solves 
this problem. Indeed, its exhaust meets 
U.S. pollution standards without a 
catalytic converter—another cost and 
weight saver. Ford signed an agree- 
ment with Orbital in 1988, and now 
GM has signed too, although neither 
has yet announced a product using the 
technology. 


Continued 


addition, you don't need valves, which | 
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: Tf nothing lasts forever, 
you settle for a 
ifetime? 


P 


= LIM i The first Pulse gas furnaces were installed in 1981 
WAV rf, SATA and have established a remarkable performance 
a, by ttn I/F record. Thats why Lennox increased the Pulse heat 
/ exchanger warranty from 20 years to as long as 
f you own the furnace’ 
| Lennox even made the warranty retroactive to 
cover every Pulse residential furnace ever sold. That 
certainly shows their confidence in the Pulse's reliability. 
Others have discovered how good the Pulse is, too. It received a Special 
Award for Energy Innovation from the U.S. 
Government. It has earned the Good 
Housekeeping Seal. And the accolades 
‘ of hundreds of thousands of home- | 
owners from coast to coast. m. 
If you would like to enjoy the special BB 
warmth only gas heat can deliver, plus the 
lifetime of energy savings a Pulse furnace 
can deliver, contact your Lennox dealer. | 
You'll live happily ever after. 


LENNOX 


*Covers replacement of heat exchanger parts and applies to original buyer. 


"Take it from Dave 
Lennox, the Pulse 


gas furnace is 
built for keeps." 


THIS SEAL APPLIES TO 
LENNOX PULSE FURNACE DNLY 
NOT INSTALLATION 


e J For comfort you 
" e ! can afford, choose gas— 
Americas favorite way to heat. 
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What comforts the 
body should also comfort 
the wallet. That's why our 
spas always stay hot, 
yet are economical 1 
to use, even at This shouldn't come as a shock. Hot Spring 
e ratures well Spas were the first portables listed by y 
re ULM Nw 
forgot calves were sore subjects x$ | the nation’s 
for most of us. Fortunately, a b m 
Hot Spring Spa has jets designed a, authority n 
to reach the parts others miss. electrical safety. 


E 


Thanks to the therapeutic 
effects of Hot Spring Spa's 
Jetstream,™ there's no better 
place to park your aching feet 
after a hard day's work — at the 
office or on the courts. 


4 y Here's another 

| part most spa makers 

f miss They wse flimsy — , 
f five-cent seals. We use 
| rigid fifty-cent o-rings — 
1 small, yet watertight 
reasons our spas 
h are warranted 
b. not to leak." 


Our strategically-placed jets are just 
what the doctor ordered. They deliver 
an invigorating 22 p. s. i. which can be 
reduced or redirected 
by rotating their 
nozzles. 


in 
Ira! 
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Only Hot Spring Spa 
offers a 5-year warranty NGANIIIihhi) or aaa ear III cooocccoooces.. 
covering every major EUNDO" ae UO 0010000004 
part in the spa — shell, = à ! E 
electrical, plumbing, even | = 
parts and labor. Proving = E 
this is the most carefree = E 
spa you can buy.” = | = 
i | FIVE YEAR STRUCTURAL/PLUMBING = 
=| Warkins Man Gacruriys C; ratum wirranrs the = , 
b 
k 
T Evenwhen you're relaxing 
3 e it’s nice to have total control. 
AE That's why our spas feature 
© a Jet Selector —a convenient 
© way to regulate all jets from 
© one central location. 


| Only one spa has a proven remedy to soothe your aching 
` back. Hot Spring Spa's Moto-Massage" jet** — 


moves up and down to give your back a =—— ; ! M Lae 
eee that feels too i to be true = Our unique shallow-well design lets you recline in your body's 
— 5 most natural position. While our barrier-free seats allow you to 


move freely from jet to jet. Or, relax in the places in between. 


Buy a Hot Spring Spa and you've bought 
a spa that relaxes every part of your body. 

Even your head. 

In fact, the more you know about a Hot 


No other spa uses Wi Spring Spa, the more comforting you'll find it. 
our two pump system. ich is why we urge you to call 
me pump economically 1-800-666-4772 today for a free, 16-page 
circulates water through “rr AT M 
the filter 24 hours a day — copy of our “Guide To A Better Built Spa: 


so it's always crystal clear. 
The second pump is used 
solely for therapy. 


We'll also be glad to put you in 
touch with one of our ae 
400 dealers nationwide. Massi 

After all, once you pem 
know the whole story, 
deciding which spa to buy 
should be the easy part. — | 


HOT SPRING SPA 


A Division of Masco Corporation 


© 1989, Watkins Manufacturing Corporation “A copy of our warranty is available from your Hot Spring Spa dealer. **Moto-Massage Jet 


L.S. Parent #4,523,340, #4,339,933. 


What's News Continued 


Interest in two-stroke engines is 
growing around the world. Peugeot 3A 
has installed one in an advanced con- 
cept car, and the Japanese are known 
to be working on their own technology 
while simultaneously negotiating 
with— you guessed it — Orbital. 


CAD in the Smithsonian 
The July edition of "Home Newsfront" 
told of DesignCenter: a computer- 


aided-design installation going into op- - 


eration in some home centers and 
lumberyards. It was developed by the 


Weyerhaeuser subsidiary Innovis In- | 


teractive Technologies, and it allows 
customers to design decks, looking at 
them from various sides and angles. 
When the design is complete, the unit 


| printsout a color perspective copy plus 


| a construction plan, a full materials 


list, and a computation of cost. New 
versions of the system that allow the 
customer to design garages and shelv- 
ing are in the works. 

Now, recognition. The DesignCenter 


| has been chosen as a winner in the first 
| annual Computerworld Smithsonian 


Awards for innovative use of informa- 
tion technology. The device, along with 
the nine other winners in various areas, 
will be on display at the Smithsonian 
Institutions Information Technology 
Exhibit in 1990. 


Hot/cold everything 


In February 1988 POPULAR SCIENCE 
published an article about an amazing 
treatment for fabric that made it ab- 
sorb heat in hot weather, helping to 
keep you cool, and release heat in cold 
weather to keep you warm. Last De- 


cember's “Best of What's New” section | 


selected the process as one of the year's 
outstanding inventions. 

Now comes news from the USDA's 
Agricultural Research Service in New 
Orleans, where Polytherm—the treat- 
ment—was developed. As a result of 
the PoPULAR SCIENCE publicity, plus 
word spreading through other chan- 
nels, some 250 inquiries have been 
made about licensing the process and 
manufacturing products using it. Ac- 
cording to chemists Tyrone L. Vigo 
and Joseph S. Bruno, who developed 


| it, an incredible array of possible ap- 


| plications has surfaced. Among them: 


stuffed animals to keep children warm 
and cool, automobile interiors, home- 
attic insulation, athletic uniforms, 
greenhouse coverings, space suits, mil- 
itary and fire-fighting uniforms, and 
scores more. A Japanese company has 
announced plans for ski wear. And in 
perhaps the most unusual application 
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suggested to date, several doctors have 
asked whether polytherm fabrics could 


| help people whose sweat-gland regu- 


lation is faulty. Treated cloth might 
substitute for expensive drugs or com- 


| plicated equipment now used to keep 


them comfortable. 


Salad Vac, son of Bugvac 


July's "What's New" contained an item 
about a giant vacuum machine called 
Bugvac that sucks insects off strawber- 
ries growing on California truck farms. 


| The big advantage: The need for pes- 


ticides is reduced or eliminated. Now 
the country's second-largest lettuce 
grower, Tanimura and Antle of Sali- 
nas, Calif., has taken the idea and de- 
veloped Salad Vac. It seems lettuce is 
harder to rid of its bugs and worms 
than strawberries, so engineers had to 
devise a machine with twice the pull. 

Company spokesmen say the ma- 
chine is a tremendous success. It not 


| only removes pests and eliminates the 


use of pesticides, it also brings other 


| benefits. For example, it lifts and 


aerates the bottom leaves, which tend 
to be moisture laden. This improves 
growth and produces better looking, 


healthier heads of lettuce. Second, | 


it vacuums away all traces of dirt 
and debris, producing heads that are 


squeaky clean. “Produce managers tell . 


us Salad Vac lettuce looks better and 
cleaner than lettuce treated with in- 
secticides," says company executive 
Bob Antle. 


Plastic parts 


In the May issue Stuart Brown wrote 
about a fascinating computer-controlled 
machine that shines a laser beam into 


a vat of liquid plastic, which is then — Executive Vice President, Operations 


hardened into complex three-dimen- 
sional shapes. Now Raymond F. Freed, 
chief executive officer of 3D Systems, 
the company that developed the device, 
writes with further news: 


“An interesting development in the | 


use of this technology is the recent 
emergence of Stereolithography serv- 
ice bureaus. These are privately owned 
and operated businesses,which provide 
custom plastic parts to other compa- 
nies. Now virtually any company or or- 
ganization can obtain the benefits of 
time and money savings in the creation 
of preproduction parts." . 
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George Malishewsky, Restaurant Owner. 
"When I came here from the Ukraine, I was told that the Amere way to start 
a business was to get a loan from the bank. I guess nobody told the bank.” 
Roman Mycyk, President, Selfreliance Ukrainian Federal Credit Union. 
“George didn t have the assets to qualify for a conventional bank loan. But he had 
some good ideas. So we helped him work out a business plan. And loaned him $5000 
to get started. That’ the credit union difference.” 
George: “My carpet business made money. | saved all | could, went back 
to the Credit Union and started another company.” 
Roman: “We ve helped George get into the construction business, and woodworking 
and making foreign car parts. Plus a brass bed company and a thriving restaurant, 
Galáns. I think maybe George is a conglomerate now.’ 
George: "There's no bank in this town that can recognize a big idea if you 
have to say it in Ukrainian. As long as I’m in business, I'll do business with my 
Credit Union. 7his, by me, this is the American way." 
George Malishewsky and millions of other Credit Union members are protected 
with insurance from the CUNA Mutual Insurance Group. 
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CUNA MUTUAL INSURANCE GROUP 
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FEATU 


FORD RANGER XLT. 
MORE FEATURES FOR 
LESS MONEY 
THAN TOYOTA DELUXE 
OR CHEVY S-10. 


Compare the Ford Ranger XLT 
with acomparably equipped Toyota 
Deluxe or Chevy S-10. You'll find 
that Ranger XLT includes features 
they dont and 1s priced lower, too* 

THERE'S MORE TO LIKE 
IN RANGER. 
anger XLT has power steering, 
a2. aC ual Plug engine with more 


FOR FEATURE, 


THE COMPETI ION 


horsepower than last year’s engine — but ady Ranger XLT o gives 


plus electronic fuel injection, anti-lock you all « of them at no additional cost. 
rear brakes, AM/FM stereo cassette, ir E THE BEST RANGER XLT EVER. 
tachometer, interval wipers, 6/60 With so many improvements— 
powertrain warranty and more. 5-10 like a more aerodynamic exterior 
and Toyota give you some of these sty ling redesigned seating and a 


LÀ 


'T TOUCH IT. 


redesigned instrument panel with 
tachometer — Ranger XLT even 
outdoes itself. Column shift auto- 
matic transmission 1s available as 
an option. And returning features 
from last year include a fully syn- 
chronized 5-speed manual over- 
drive transmission, Twin I-Beam 
Front Suspension and tinted glass. 
| 1 Competition aside, Ranger XLT 
is a lot of truck for the money. 
6/60 POWERTRAIN WARRANTY. 
Covers you and future owners, 
with no transfer cost, on major 
powertrain components for 6 years/ 
0,000 miles. Ask to see this lim- 
ited warranty at your Ford Dealer. 


FORD RANGER XLT GIVES YOU 
ALL THESE FEATURES FOR LESS MONEY 
THAN EITHER 
TOYOTA DELUXE OR CHEVY 5-10: 

* Multi-port electronic fuel injection 

* Power steering 


* Anti-lock rear brakes 

* AM/FM stereo cassette 
* Tachometer 

* Interval wipers 

* Sliding rear window 

* 5-Spd. manual overdrive 


transmission...and more. 


FORD RANGER. THE BEST-SELLING 


COMPACT TRUCK IN AMERICA. 

Based on 1989 model year man- 
ufacturers reported retail deliveries 
through March 31. 


FOR DOLLAR, 


... QUALITY IS JOB 1. 
Our goal is to build the highest 
quality cars and trucks in the 
world. 


*Based on manufacturers’ suggested retail price 
comparison of Ranger XLT with option package 
#864B vs. Toyota Deluxe model #8134 and 
Chevrolet Tahoe option package AAA2. 


Buckle up— together we can save lives. 


BUILT FUN TOUGH 


| 


The Videofax system can grab a frame 
from a video camera, store it on a disk, 


| Instant videofax 


Picture this: Use your video camera 
to photograph a child, a vacation scene, 
secret documents— whatever. Now plug 
the camera into your computer and see 
a single frame displayed on the screen. 
Then whisk that image instantly over 
a telephone line to any fax machine in 


|! the world, so that a friend, grandpar- 


ent, or master spy gets the picture, 
pronto. 

Dream stuff? No more. An English 
company, Eltime Vision Systems, has 
successfully linked together the dispa- 
rate technologies of video, computer, 
and facsimile transmission to make 
this scenario possible. 

The system, called Videofax, fur- 
nishes two plug-in circuit boards for 
installation in the Amstrad 1512 or 
1640 personal computer or any other 


| compatible device. One board grabs a 


single frame from the video signals of 
the video camera and displays it on 
the computer monitor. The other board, 
connected to a telephone, converts the 
TV picture into standard facsimile 
signals. The single-frame image can 


also be stored on a computer disk in | 


either of two modes: in its digitized 
video format or as fax signals for later 
transmission. 

The system has been used to send 
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display it on a monitor, and transmit 
it to a fax machine by phone. 


X-ray pictures and pathology lab 
slides from one hospital to another. Pos- 
sible uses are manifold: networking 
pictures of criminal suspects among po- 
lice departments and security firms, for 
example. 


Dem bones, dem bones 


A team consisting of two astronomers, 
a physicist, a mathematician, and an 
East Asian language professor have 
determined that an Earth day was 
*7/oooths of a second shorter at the be- 
ginning of the 14th century than it is 
today. The evidence: inscriptions on 
Chinese oracle bones. 

The bones are actually pieces of tor- 
toise shell, and were used by seers to 
foretell the future during China’s 
Shang Dynasty in the 14th century. 
Unknown until they were discovered 


by accident in 1899, more than 100,000 | 


of the ancient bones have since been 
excavated in the city of Anyang, capi- 
tal of the Shang Dynasty. 

The inscriptions that gave research- 
ers an astronomical clue concerned an 
eclipse of the sun observed by Chinese 
astronomers in 1302 B.C. One side of 
an oracle bone reads: “Diviner Ko asks 
if the following day will be sunny or 
not.” It was dated the 51st day of the 
cycle then in use in the traditional 


| imperial Chinese calendar system. 
The other side of the bone gave the 
answer and the clue: “.. .52nd day, fog 


Kevin D. Pang, an astronomer at 
NASA's Jet Propulsion Laboratory, and 
his colleagues interpreted the "three 
flames" as coronal streamers flicking 
| out from the sun's surface. They, and 
the stars seen during daytime, marked 
the event as a total eclipse of the sun. 

Using computers to plot the dates 
and paths of total solar eclipses observ- 
able in Shang China, and by a process 
of elimination, the JPL team pin- 
pointed the eclipse as having occurred 


.| on June 5, 1302 B.C. 


Next, the researchers used a com- 
puter model of Earth's rotation to learn 
how fast the planet must have been 
spinning to permit the eclipse to be 
seen on that date from Anyang. (A ro- 
tation faster or slower than the actual 
rate would have shifted the path of to- 
tality to the east or the west of where 
the eclipse was observed.) The answer 
is a day *"Aoooths of a second shorter 
than the present day. The result, says 
Pang, is consistent with other studies 
of ancient eclipses. 

Pang's colleagues included language | 
professor Hung-hsiang Chou of the 
University of California at Los Ange- 
les; physicist Kevin Yau of Durham 
University in England; astronomer 
John A. Bangert of the U.S. Naval Ob- 
servatory in Washington, D.C.; and 
mathematician Dharam V. Ahluwalia 
of JPL. 


Smallest lasers 


The campus of North Carolina State 
University now boasts what is billed 
as the world's smallest laser. It con- 
sists of a layer of indium arsenide just 
one atom thick, measuring 3.25 ang- 
stroms. A better-performing model— it 
requires the lowest energy input to 
emit a continuous rather than a pulsed 
light wave—has two atomic layers of 
indium arsenide, with a total thickness 
of 6.5 angstroms, sandwiched between 
layers of gallium arsenide. 

Dr. Robert M. Kolbas, a professor of 
electrical and computer engineering, 
developed the semiconductor devices 
with two graduate students. Kolbas 
doubts that the lasers will have any 
practical application soon. Rather, he 
hopes their study will help scientists 

Continued 
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| | until next dawn. Three flames ate the | 
| sun, and big stars were seen." 
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CARRY WIZARD POWER IN YOUR POCKET. 
SLIDE IN A SOFTWARE CARD. OR PLUG INTO YOUR PC. 
TAKE CONTROL OF TOMORROW TODAY 


TheWizard from Sharp lets you travel light and take all your personal and business data with you. 
TheWizard plans, organizes, reminds, informs, advises, calculates. An optional Organizer Link keeps you in 
two-way communication with IBM-PC compatible or Macintosh" computers. Optional Software Cards adapt 
it for specialized jobs without specialized training. 

Discover the competitive edge for the Information Age. Call 1-800-BE-SHARP 


SHARP INVENTS THE WIZARD 
SHARP 


FROM SHARP MINDS 
© 1989 Sharp Electronics Corp. COME SHARP PRODUCTS" 


Science Newsfront connue 


computer simulates the stresses on 
a kernel of wheat as it is milled to strip 


| better understand the physics of semi- 
conductor films, a subject of crucial in- 
terest in microelectronics. 


| Getting the bran out 


away the outer bran. The research 
should improve flour-making. 


gram like that used to simulate stress 
tests of aircraft parts. 

Why stress-test a wheat kernel? To 
improve the process that separates the 
outer bran layer from the inner endo- 
sperm, which yields wheat flour. The 


The striking computer graphic above | U.S. Department of Agriculture's Ag- 


is an image of a kernel of wheat made 
by a computer-aided engineering pro- 


violet region of the sky will be moni- 
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The as-yet-unexplored extreme ultra- 


ricultural Research Service in Albany, 


| Calif., is conducting the experiment. 


LH s. 


sd. La 
LE 


Madii 


tored by satellite telescopes using these 


aspheric, grazing-incidence mirrors. 


"Increased efficiency of large flour 
mills would be possible if the bran layer 
could be separated more precisely from 
the inner kernel," says Gregory M. 


Glenn of the USDA. In the mills, roll- | 


| erstwist and crush kernels from above 


and below to strip the bran. Energy is 
wasted when repeated steps are needed 


| to pry away the endosperm, increas- 


ing milling costs and adding undesir- 
able quantities of bran and ash to the 
flour. 

In a preliminary test, the computer 


| program accurately predicted where 


the kernel would crack (pink area) if 
pressure were applied at the kernel 
sections labeled as green (highest 
pressure) and yellow (less-intense 


| pressure). 


Space mirrors 


Among NASA's plans for astronomy | 


missions is the launch in late 1991 of 
the Extreme Ultraviolet Explorer, a 
satellite that will carry a $40-million 
payload including four telescopes to 
map the extreme ultraviolet regime of 
the sky. This radiation band (100 to 
900 angstroms), lying between ultra- 
violet light and X-rays, has not been 


| extensively explored until now. 


In the photo at the bottom of this 
page, the special mirrors for the 
telescopes are being inspected after 
they have been machined and polished 
at Lawrence Livermore National Lab- 
oratory in Livermore, Calif. They 
are being assembled into telescopes 


| by researchers at the University of 


California Berkeley Space Sciences 
Laboratory. 
The mirrors are of the type known 


as "grazing-incidence" because star- | 


light reflects from their surfaces at a 
shallow, glancing angle, whereas mir- 
rors used for visible light astronomy 
are "normal-incidence" because they 
are pointed directly at a light source. 

David Finley, an optics scientist at 
Berkeley, explains: "In the case of ex- 
treme ultraviolet light we want to 


focus as much as possible of the star's | 
light into a tight image, and since the | 


light we're looking at is at such short 
wavelengths, the mirrors' surfaces 
must be aspheric in shape to provide a 
sharp image, and close to perfectly 
smooth, so that scattering does not blur 
the star images." 


How smooth? The average roughness 


of the surface of the mirrors is 13 ang- 
stroms, equivalent to the thickness of 
seven atoms. 

"It is only in recent years," says Law- 
rence Livermore mechanical engineer 


| John Taylor, "that a few researchers 
| worldwide have been able to make the 
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deduction. 


Why is Merit Ultra Lights one of today’s fastest growing 
brands? It is our hypothesis that it has something or other 
to do with how good it tastes. What do you think? 


Enriched Flavor" ultra low tar. 


SURGEON GENERAL'S WARNING. Cigarette 
Smoke Contains Carbon Monoxide. 


A solution with Merit. 


ie. exi 
HET TAR 


Merit Ultra Lights 


© Philip Morris Inc. 1989 


Kings: 5 mg “tar!” 0.5 mg nicotine av. per cigarette by FTC method. 


Rusty aircraft 


| À new corrosion-detection sys- 


| spections and overhauls. 


unusual surface geometries to the pre- 
cision and smoothness required to view 
the extreme ultraviolet and X-ray re- 
gions of the spectrum." 


One for the birds 


| The following is a true story: 


One of my acquaintances who is a 
physician got married last spring, 
and he and his bride enplaned for a 
honeymoon in China. Aboard the air- 
craft, he experienced some pain and 
pressure in one ear. He attributed it 


to a cold or allergy, which often pro- 


duce such symptoms in pressurized 


| plane cabins. 


To his dismay, however, the discom- 
fort continued throughout the trip, 
even though he took a variety of de- 
congestants and antihistamines. And 
it persisted on the long flight home. 

Back in New York, he finally de- 
cided to consult a friend who was an 
ear, nose, and throat specialist. In the 
examining room, the ENT man ex- 
claimed, “No wonder, you've got some- 
thing lodged against your eardrum.” 

When the offending object was ex- 
tracted, it turned out to be a speck of 
birdseed. Seems that the wedding 
guests, ecologically sensitive persons 


| all, had thrown birdseed at the happy 
| couple, rather than the traditional rice. 
This is now a pretty widespread 


practice, partly because of the 
mistaken belief that rice is bad 
for the birds. Unfortunately, 
birdseed, when lodged in the 
ear, was bad for the doctor. 

Moral: next time throw or- 
ange blossoms. 


tem being tested by the U.S. Air 
Force could increase not only 
the safety but the economy of 
military and commercial flights. 
It could provide continuous in- 
formation on corrosion in aging 
planes and helicopters and cur- 
tail the need for expensive, 
labor- and time-intensive in- 


The system, developed by 
Battelle, senses the onset and 
severity of corrosion by moni- 
toring increases in the electrial 
resistivity of small metallic sen- 
sors mounted on airframe parts 
in hard-to-reach areas. Resis- 
tance in metal sensors increases 
as corrosion eats away at their 
cross-sectional thickness. 

“Moisture, salt, and dirt often 
accumulate in the crevices or 
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Science Newsfront Continued 


pockets inherent to the design of most 
aircraft systems,” says Battelle proj- 
ect manager John Stropki. “If this con- 
dition remains undetected, the struc- 
tural components or systems within 
these areas may fail as a result of 
corrosion." 


A prototype of the system has been | 


tested in the lab and is now being eval- 
uated in a U.S. Air Force H-53 heli- 


| copter commissioned to a seacoast mil- 


itary installation. 


Racing ceramics 


The silicon nitride ceramic valves in 
the photo on this page have enabled a 
stock car to achieve three wins and one 
third-place finish in four races by boost- 


| ing engine power six to seven percent. 
| They were designed by Robert Larsen, 


of Argonne National Laboratory, who 
founded the American Ceramic Engine 
Co. of Bolingbrook, Ill., the first US. 
firm to produce and market all-ceramic 
components for racing engines. 

The winning car is a Chevrolet 
Camaro. Loaded with a 355-cubic-inch 
engine, 16 ceramic valves, a single four- 
barrel carburetor, and a 9:1 compression 
ratio, the Camaro develops about 500 
horsepower. It set an all-time track re- 
cord last February at the 23rd annual 


World Series of Asphalt Stock Car Rac- 
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These ceramic engine valves, made of silicon nitride 
instead of conventional metal, can increase power six 
to seven percent. They were designed by Robert Larsen. 
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ing held in New Smyrna Beach, Fla. 

"It's the most powerful engine I ever 
had," says driver Joe Shear, the only 
back-to-back winner of the Smyrna 
event. 

Larsen says the results show the 
power and reliability of ceramic engine 
parts over metal ones. "We hope to over- 
come the early lead the Japanese have 
in ceramic auto parts." 

Final testing and evaluation of the 
ceramic valves was funded by $15,000 
from Larsen's company, together with 
a $25,000 grant from the Illinois De- 
partment of Commerce and Commu- 
nity Affairs through Argonne's Tech- 
nology Commercialization Center. 


3.141592653589793... 


Of course you recognize that string of 
numbers. It's pi, the ratio of a circle's 
circumference to its diameter. And of 
course you also know that the string 
is not only incomplete, but can never, 
by definition, be complete, for pi is a 
transcendental number with an in- 
finite number of digits. And you are 


probably aware that people keep cal- | 
culating pi to ever greater lengths, | 


not merely as an exercise, but with 
benefits for computer science and sev- 
eral branches of mathematics. 

The latest achievement by two Co- 


ticians is to extend pi to 480 
million decimal places, more 
than doubling a 1988 record of 
201 million decimal places. 
This pinnacle was reached by 


ory V. and David V., using a new 
algorithm, or sequence of com- 
puter instructions, that for the 
first time permits checking the 
accuracy of the calculation at 
every step, and growing the 
number from its middle or its 
end. 

Unlike previous calcula- 
tions of pi, which were run and 
checked on the same supercom- 
puter employing slightly dif- 


skys' chore was carried out 
independently on two super- 
computers with entirely differ- 
ent architecture and software. 
They were an IBM 3090 at the 
IBM Research Center at York- 
town Heights, N.Y., and a Cray 
II at the Minnesota Supercom- 
puter Center. 

I would happily reproduce 
the result here, but it would be 
600 miles long and would fill a 


= 


stack of computer sheets 30 feet 
high. 


lumbia University mathema- | 


the brothers Chudnovsky, Greg- | 


| 


ferent methods, the Chudnosv- | 
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SALE ff 88 HALOGEN HEADLAMPS. 
" Single beam H5001, H5006, 


H4651, and H4656. SALE 


H6024 OR H6054 DUAL BEAM OR s 1138 
*9004BP HALOGEN REPLACEMENT BULB 


DURAGCUARD OIL 
FILTER. Popular 
sizes for many U.S. 
and import cars and 
light trucks. AC 
quality. 


SALE 


LIMIT 2 


"HA SEPT. 17-0cT.7 V 


“ON SALE AUGUS: 
AT. MOST K Mi 


WIPER BLADES 
OR REFILLS. One 
wiper blade or two 
refills. 16" to 20" 
sizes to fit many cars 
ae light trucks. 


— —— — 


[Only at K mart! } 
“| 


3-IN-1 AIR COMPRESSOR. 
220 psi, 12-volt, spot/emergency 
light, pressure gauge. Style may vary. 


127 THROUGH SEPTEMBER 16 
STORES iS ACROSS THE U.S.A. 
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*C-49 AM/FM STEREO/ 
CASSETTE SOUND 
SYSTEM. Stereo with 
3-band graphic equalizer. 
Includes one pair 6" x 9" 
coaxial speakers. 
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SALE 


- 00 


*KGE601 AM/FM 
STEREO/CASSETTE. Locking fast 
forward. Local/distance switching. Stereo 
indicator. 3-band graphic equalizer. 


"E00 
» | CRUISE OVER TO OUR TAPE DEPT. 


FOR THE LATEST IN TAPES' 


AUDIOVOX. 


*AV932 AM/FM STEREO/ 

CASSETTE. Electronic tuning, 
12-station memory, seek control, 
quartz clock and 10-watt output. 


SALE F’ | 97 


KRACO 


*ET1080 AM/FM STEREO/ CASSETTE 
W/GRAPHIC EQUALIZER. Stereo/ 
cassette player with electronic 12 x 6 soft 
touch push button tuning and 3-band 
graphic equalizer. 


FREQUENCY SALE ! 00 


KRACO 


*KMP-600 AM/FM STEREO/ SALE 
CASSETTE W/SPEAKERS. 00. 
Stereo/cassette with digital display f 

and 3-band graphic equalizer. 

40-watt power booster. Includes 


one pair 6" x 9" coaxial speakers. 
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Brand name car stereo equipment at 


low K mart prices...what a sound investment! 


SPARKOMATIC Err Cassone AM EM Sewn 


coma 


dhaaan | 


HI-FILTER FADER 
VOLUME PULL BAL TUNING PUSH SEEK 
= : — PULL MEM 


*SK-6950 4-WAY DECK- 
MOUNT SPEAKERS. 
400-watt systern peak power. 
Digital ready. 


4 00 


SPARKOMATIC 


SALE 


2471 


*SK-63 6" 3-WAY 
DOOR/DECK MOUNT 
SPEAKERS. 6" air 

suspension woofers, 1 '4 " tweeters. 


SPARKOMATIC. 


*SR338 AM/FM 
STEREO/CASSETTE. Seek control, 
locking fast forward with push button 
eject, FM mute, 5 AM and 5 FM station 
programmable memory, and mono/ 
stereo selector. 


^G9oo 


SPARKOMATIC 


*SR350 ETR AM/FM 
STEREO/CASSETTE. 

PPL precision electronic tuning, 
programmable memory, auto memory 
storing system, auto scan/seek. 


"106? 


SONY 


*ESR-11 AM/FM STEREO/ 
CASSETTE. XTAL lock PLL quartz 
frequency synthesis tuner, seek control 
and preset tuning with 12 FM and 6 AM 
stations. 6W + 6W max/power output 
with fader and 6 push buttons. 


SALE 13 00 


SALE 


7909 


*JPT-1693 6"x 9" 
TRIAXIAL SPEAKERS. 
/9-watt continuous power rating, 
compact disc ready, power 
handling - 140 watts peak power. 


DURAKON "55e Queen 
TRUCK BEDLINERS. in-stock SALE 


models to fit most full-size long- 
Ded trucks and short-bed Ranger, 
and $10 trucks. Over-rail design 


with tailgate protector 


pee 17900 
SPECIAL ORDER BEDLINERS... 179 
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"WORK BOX" TRUCK TOOL 
BOX. For full or mid-size trucks. 
Durable polyethylene construction. 
Provides more capacity. 


TRUCK BED MAT. Custom fit 
heavy-duty rubber bed mat to fit 
many trucks. SALE 


Installed* ~~ TE USA 3988 


TAILGATE MAT 
. SALE 


1297 


| SALE 
TUFF BIN UTILITY 97 
STORAGE BOX. Portable 4 i 


| multipurpose storage bin for 


SALE T 4 gps. WI : truck, boat OI home. W ill not rust. 


PORTABLE WINCH. | gir 4 
2000-pound capacity. AUDIOVOX . 


lake a lo 
jobs 


or equi} 


ers. 


C-— 


| 


adolf pulling | #AVXKB2 SURFACE-MOUNT SALE 


on car, boat | 3-WAY SPEAKER SYSTEM. | 00 
ipment trail- | Component speaker system, 150 

Easy to rig. | watts-per-pait max power, one 8" 

Operates off hin one 3! " tweeter, and EZ 

2-volt power onnect terminals. 


source. Model 


I 
*P. 2000. Case | 


included. 
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BUG AND STONE DEFLECTOR. 
Smoke, red, blue or clear, for many 
pickups and vans. With brackets. Mfr. 
may vary. Installation available in 
stores with service during regular > 
service hours 


l nstalled... 


SALE 


1 97 | 


TRUCK CAB ORGANIZER. Rugged 
molded construction, both vertical and 
horizontal storage space. Fits behind 
any full-size truck seat. 
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SADDLE BLANKET SEAT COVER. 
Deluxe western-style vinyl and poly-plaid 
seat cover, for bench seat. Fits standard and 


55A [CLIE d AP 
— 
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.~mini trucks. Easy cleaning. Colors. 


SALE 


oa i 


mfr. may vary. 


| saves fuel. Sizes for most trucks. 


| CUT- TO. FIT Rü NNING 
BOARDS. 68" extruded 
running boards for most 
pickups and vans. Style and 


997 


0 — 


96"... SALE 
ee . 
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TRUCK TONNEAU COVER. Vinyl truck bed 


cover. Protects cargo, enhances appearance and 
SALE 


4 97 


-New!- 
| Only at K mart! 


PICKUP FLOOR 
MATS. Twin front or full- 
size rubber pickup mats. 
Style & mfr. may vary. 
Color choice. 


—1 HOME TOOL 
8 ORGANIZER. 


| 6-drawer chest with 3.DRAWER CABINET... 


' 2-drawer cabinet and 3.pRAWER ADD-ON 
| storage bin. Model 


*CR-1000. 
SALE 


4-PC. MECHANICS' 

TOOL CHEST. | 
Includes 6-drawer chest, | 
3-drawer cabinet, r 
3-drawer add-on chest, {i 
and hang-on storage unit. s 


| Only at K mart! ý 


2-TON HYDRAULIC FLOOR SALE 


JACK. Compact. Rectangular | » 
saddle, swivel caster for easy 6 
positioning. Steel wheels. Style 2 

and mfr. may vary. 


2-TON HYDRAULIC | 3-TON JACK 
JACK WITH PLASTIC ~ STANDS. Adjustable 
CASE. pa E with locking pins. 


SALE A ^| d SALE 


4-TON...SALE 10.97 TN) N 
6-TON...SALE 13.97 | v \ Y 1 E 


12-TON.. .SALE 24.97 


New! 
Only at K mart! 


| The last tool set | 
you will buy! * 


PROUD S 


Havoline 
K mart...proud sponsor of the 
Newman-Haas Lola Race Team 
and the first CART father and 
son racing duo...Mario and 
Michael Andretti. 


2-HORSEPOWER AIR 
COMPRESSOR. 125 psi 
air compressor mounted SALE 


on 20-gallon tank. Includes 2 
accessories, Less energy 0600 
consumption. CIL listed. | 


=~ ; 25% Off 
= Penchop 


=! 
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» 


p= = 972.9 947 


257o off regular prices of 
selected bench-top tools. 
Includes socket sets, 
wrench sets, and 


2 | P 
A ; 
m7 d screwdriver sets. 
—À 


* Details 
in store. 


Not available in 
New Jersey. 


6-GALLON PORTABLE AIR SALE 

TANK. On/off switch, solid 97 
base manifold, pressure 

gauge and industrial hose. 26 


M | Only at K marta 
ARMOR ALL 


BONUS-SIZE 
PROTECTANT. Helps 
protect and beautify. 

20 fl. oz. at 16 fl. oz. price. 


SALE 385 w^ 
i w 


PROTECTS pr a 64FL. OZ. ECONOMY : 
pod MiplicipeNEI — REFILLPROTECTANT. | POLY/COTTON CAR COVER. SALE 
V e MES 


SALE ) 35% cotton/65% polyester, i 
— 88 water repellent material. 60" L 97 
53.00 rebate reinforced zipper, duffel bag, 2 
grommets and PP rope. Sizes M, 
*Price Before Mfr.s $3 Mail-in Rebate. Rebate L. XL. 


E 


Limited to Mfr.s Stipulation. 


NU FINISH SOFT 
PASTE WAX. Car 


peg pay qne b | TÉ DESIGNER PLUSH SEAT 
SASS Pee Wi AGE > A , COVERS. Deluxe plush pile 


SALE m" for high- or low-back 
497 = ^w bucket seats. Form fit for 


custom look. Colors. 


Nd FINISH LIQUID e | ipie | 

CAR POLISH. "a , pr p 97 
Liquid car polish L3 ee - | PI 
protects and shines. a pU | kg. 
16 fl. oz. E i | 


SALE 397 


PLUSH 
T | CARPETED 
E= ul | 
I New: 3-PACK STP GAS FLOOR MATS. 


3 TREATMENT. Cleans | Twin front with heel 
carburetor, valves. | | i —— 1 pads and rear. Color 


Removes water from g- choice. Style & mfr. | 
gas line. Three 8 fl. oz. OMM may vary. 
bottles. i | SALE 


SALE 1388 


K MART' ADVERTISED 
MERCHANDISE POLICY 


‘Gur Teen iriberilson is bo Pure eer advertised 
| iem in sipck on cur shelves il an acdvertinsd 
iem is nor available for purchase dud lo anm 
wnicegsern reason X mart will tuus a Hacen 
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Electronics Newsfront 


By WILLIAM J. HAWKINS with John Free and Dawn Stover 


Each BattleTech Center cockpit has two screens—a 25-inch color monitor for 
“front-window” views and a smaller screen for radar and vehicle status reports. 


Mall MechWarrior 


A faint glow from your instrument 
panel lets you know you're alive and 
well. Images flash on then off the 
29-inch vision center in front of you. 
The communications system crackles. 
Your teammate, in an identical Bat- 
tleMech cockpit, warns of an incom- 
ing enemy, close now, a mere mile away. 
You blink your eyes to clear the sweat. 
Your hand trembles as you grab the 
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stick and wait. There it is, in the cor- 
ner of the sector and moving fast. Your 
hand tightens, readying your finger to 
press the button. You take a breath and 
hold it. Suddenly.... 

Your time is up. 

It's a game—an elaborate video 


| game—and this cockpit will be one of 


eight grouped together in BattleTech 
Centers located in shopping malls by 
the end of the year. Players pay about 
$6 for a half-hour experience that in- 


cludes training and strategy sessions 


and 10 minutes of actual play. 


"No two games of MechWarrior will | 


ever be the same because you're play- 
ing against humans," says Jordan 
Weisman, president of ESP Corp., the 
Chicago-based company that designed 
the battle simulators. All of the games 
can be played by teams. “The cockpit’s 
hood slides closed, and you communi- 
cate with your teammates via radio,” 
explains Weisman. He envisions a 
BattleTech Center, with two sets of 
eight-pod simulators, as a modern al- 
ternative to the bowling alley—com- 
plete with league play. 

Some bowling alley. Each time you 
play, you're given a different mission: 
"Attack the convoy" or "Take hill 209," 
for example. The vehicle assortment 
changes from game to game. So does 
the terrain and even the time of day — 
daylight, twilight, or night. To do it, 
each cockpit contains three computers 
that are linked by a local area net- 
work and have a total of 32 megabytes 
of memory. "That allows us to store 
19,000 graphic images," says Weisman. 

The images are created on a com- 
puter-aided design system and stored 
in memory. The simulator then manip- 
ulates the images in sophisticated 


| ways. For example, it uses a series of 


color palettes to “paint” an object that's 


| moving away from the viewer. The 
| more distant the object, the more it 
blends into the background—just as | 


it would in the real world. 


A player uses switches, pedals, joy - 


| Sticks, and a key pad to control his ve- 


hicle. Light-emitting diodes above the 
switches identify their functions. That 
makes it easy to use the cockpits for 


| more than one game. 


Future games have players flying 


in anti-gravity tanks or submerging | 


in minisubs in search of the ship Po- 
seidon. “It takes only twenty minutes 
to load new graphics and software,” 
says Weisman.—D.S. 


Don’t play it again, Sam 


Most CD players hold only one disc at 
a time. That's a major problem if you're 


— 


not fond of manually changing discs | 
all day, and it's a boring problem for > 


Continued 
High-tech jukebox: Technics' top-load- 
ing CD player plays cuts from up to 
five discs in any order you wish. Discs 
can be exchanged during play. 
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everyone else. Boring? It means that 
you must listen to the same artist re- 
peatedly, even if your machine can be 
preprogrammed to play certain cuts. 
The answer: CD changers. 

One of the newest, Technics’ $330 
SL-PC20, is a top-loading CD player 
that accepts up to five discs at a time. 
Cuts from any of the five can be played 
randomly or in any preprogrammed 
order you choose. The carousel lets you 

| drop in a new disc at any time, even 
while another is being played. That's 
convenient, but Technics’ is not the 
only multi-disc system that's new. Pi- 
oneer has a dual-cartridge player. It 
accepts two cartridges that hold up to 
six discs each, letting you preprogram 
cuts from up to a dozen discs. Ford is 


offering a 10-disc cartridge system for CN 
its high-end auto-audio system. And 
Sharp has a three-disc CD carousel 4 
that also plays CDVs and LVs. 

m "s 


Tune up your computer 


Composers devote many tedious hours 
to copying and recopying music. In fact, i = UN 
they often spend more time writing E . ENS 

| than composing. A number of computer | Create music on one keyboard, and ware runs on any one-megabyte Mac- 


programs have been developed to free | edit it on another. Finale's music soft- intosh or 640-kilobyte IBM PC. 


am. 


| two minutes. 


| composers from this drudgery, but most 


ofthem havent satisfied professionals. 
One problem is that the programs don't 
always notate music properly. For ex- 


| ample, some of them print horizontal 


beams between notes, instead of an- 
gled ones, which are easier for musi- 
cians to read. ‘ 

What professional composers need 
is a desktop system that transcribes 
music in standard notation, producing 
printed scores that are ready to be pub- 
lished. Now they can get such a sys- 
tem. Called Finale, from Coda Music 


| Software in Bloomington, Minn., it 


isn't cheap ($1,000), but it is fast. 
James Romeo, a software consultant 

and composer, demonstrates Finale’s 

speed: He sits at his computer and 


loads the program. A music staff | 


appears on screen. Romeo quickly sets 
up a page, then turns to an electronic 
keyboard and plays a selection from 
Johann Sebastian Bach’s Minuet in G. 
Seconds after Romeo lifts his hands 
from the keys, Finale finishes tran- 
scribing his performance. He chooses 
a font, centers the title on the page, 
and turns out sheet music on a laser 
printer. Total elapsed time: less than 


to clutter. 


Essentially, Finale does for musicians 
what word processors do for writers. 
Using a proprietary method called 


“time tagging,” it creates a record of | 


what notes you played and when you 
played them. Finale can then play back 
your tune while you add another track. 

Finale even “explodes” compositions 


| —breaking them up into separate in- 
strumental parts that can be printed 


up for orchestra members. Or it will 
“implode” orchestral scores—making 
them into piano pieces. 

“Musicians need a tool that will 
allow them to write music quickly,” 
says Phil Farrand, Finale’s co-designer. 


Stacks of documents—up 
to 250,000 pages in elec- 
tronic form—can now be 
captured on CDs in offices 
instead of sending data to 
mastering plants. The disc 
recording portion of Mer- 
idian Data’s new system 
(right) is fairly compact. 
Tape and magnetic-disc 
drives are not shown. 


. 


| "Finale will do what the musician tells 


it to do in a professional way. No more | 
and no less."—JD. S. 


Compact-disc recorder 


| Do-it-yourself compact-disc recordings 
are here. But keep your favorite 331- | 


rpm records on the shelf. This new CD- | 
recording system from Meridian Data 
isn't designed for home dubbing. In- 
stead, the recording system enables 
Fortune 1000 companies, government 
agencies, or other institutions to make 
compact-disc read-only memories (CD- 
ROMs) in-house. Music recording 

Continued 


á The Work Space" System from Rubbermaid” is the ultimate solution to 


~ and hooks like this 
[ thing irom screws 


workbench clutter. A variety of interchangeable clips, racks, bins 
makes it easy to organize every- 
to shovels. You can enlarge it, change it, 
it for different uses. It even 


move and arrange 
mounts onto pegboard. - 


Rubbermaid 


£1989 by Rubbermaid Incorporated, Wooster, Ohio 44681 


Don't you wish everything was made like 


| č 


Easy tc 
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In an independent test conducted by Road & Track 
magazine (April '89 issue), 11 different octane 
enhancers were mixed with Unocal /6 unleaded 
premium gasoline. The result: measured by octane 
enhancement, 104 + Octane Boost Super 
Strength tested number one. 


| OCTANE ENHANCEMENT COST OF OCTANE 


Üctane Üctana Cost 
Humber Number Otane- 
Enhancer Increase Increase Gal. 
Snap Super Octane Treatment 0-8 10.84 
104 + Octane Boos l 
Super strength 
104 « Octane Boost 
iraso im ( P Berryman Gas Blast 
üctane Booster 1.6 Octane Booster 
1 a - Ucta ane Bags i | Qutlaw Horsepower Booster 
Sup per Det: ane Treaiment OE Moroso Imp joie Tir To 
z Boast Octane Boost 
ihar UT Stewart Warner Alemit E 
High Performance yi A J 07 CD .2 letana Horsepower 
Out aw Hor SEDOWe! o 0.6 Booster 
Unocal /b uneades Marosa Improved Farmula 
prem nium baseline Octane Booster (double dose) 2.2 


The bottom line is — if you'll pardon our lack of 
humility — Road & Track will tell you what we ve 
been telling you all along. 

We're the best. 


e Boost products direct: 
acing Decal sticks to any clean, OCTANE BOOST CORPORATION 


Sot surface. 7" x 3", 4/$1.05. T-Shirts, 27114 lae TX 75257 
ing Caps and gages also available. Box 271148 Dallas, 1X 75227 
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studios can also use the new machine. 
"We're replacing, for low-volume pub- 
lishing, a multi-million-dollar facility 
with something that's about the size 
of an office copier," says Meridian pres- 
ident Frederick Meyer. 

CD-ROMs, which look like the sil- 


| very audio CDs you see in stores, can 


store huge amounts of data. Publish- 
ers use them for encyclopedias, direc- 
tories, and other information you can 
read on any CD-drive-equipped com- 


| puter ["Dazzling Data Discs," Dec. 


':87]. But some organizations put in- 
house data— say, financial figures from 
numerous divisions—on computer 
tapes and send them out to a disc- 
mastering plant for conversion into 
CD-ROMs. That makes the data read- 
ily accessible on $5 copies. Mastering, 
which costs several thousand dollars, 
often takes one week. ^With our prod- 
uct, CD Professional, it's possible to 
make discs in a matter of minutes," 


| explains Meyer. 


To prove it, Meridian's director of 
marketing, Chris Andrews, demon- 


| strated the recording system at a New 


| York press conference. An assistant un- 


wrapped a blank $100 Fuji disc and 
placed it on the recorder's slide-out 


| drawer. The recorder portion of the sys- 


tem, developed by Yamaha and Phil- 


| ips, hasa laser that "burns" data onto 


the disc's metal coating. 

Commands keyed into a computer 
work station started the recording. A 
built-in nine-track tape drive began 


| dumping 17,000 pages worth of data— | 


results from the 1986 presidential 
commission probing the Challenger 
space shuttle disaster. Nine minutes 
later the drawer slid open. “That tells 
us it’s ready,” said Andrews, holding 
up the completed 4%-inch disc. Several 
days of preparation work had organized 
the Challenger data into various 


megabytes (5,000 pages) a minute. The 
CD-ROMs hold 600 megabytes of data, 
with an index requiring about 25 
percent of the space. 

Next, the assistant transferred the 
newly recorded CD-ROM into a disc 
drive hooked to a personal computer. 
This machine, told to retrieve the 
words “Russian roulette” from the disc, 
quickly searched all 17,000 pages. A 


quote from the late Dr. Richard Feyn- | 
man about NASA's statistical “over- | 


confidence” process quickly appeared 
on the screen. Moments later I heard 


Feynman speak the same words, re- | 


trieved from an audio track on the 
CD-ROM. 
Audio expands in-house applica- 


. tions. Meyer believes audio capability 


| categories and added an index. Data | 
are transferred onto a CD-ROM at 10 | 


will appeal especially to recording 
studios. Musicians will be able to walk 
out the door with a demo CD—play- 
able on any audio machine—after 
a recording session. An adapter mod- 
ifies Meridian’s $98,000 system for 
audio; upcoming hardware will be 
tailored for studios. Meyer also predicts 
20- to 30-percent price drops annually 
for CD Professional. Meridian Data, 
4450 Capitola Rd., Capitola, Calif. 
95010.—J. F 


| Simulated speakers 


Change the position of a speaker sys- 
tem in a room, and you change the way 
it sounds. That makes installation 
tough for anyone, particularly pro- 
fessional installers who want to do it 
right the first time. So Bose offers a 
computer software program called Res- 
idential Modeler (top right). Put the 
software in your PC and modify the 


predrawn rooms to match yours by add- 


ing windows, doors, columns, and fur- 
niture. Then “try out” a system by 
placing graphical speakers at various 
points in the room and watching how 
the stereo sound fills the area. 


Speed barriers 


IBM will soon have an upgrade kit for 
its PS/2 Model 70 computer. The kit 


| uses Intel’s i486 microprocessor, which 


is twice as fast as the 80386 micropro- 
cessor used in the most current desk- 


| top machines. Of course, this means 


that your brand-new personal com- 
puter is outdated. Get IBM’s Model 70 
with the upgrade? Maybe. Intel is al- 
ready talking about its even newer 586 
microprocessor. 

The Series Scalar Supercomputer 
from NCUBE of Beaverton, Ore., uses 
8,192 processors in parallel to become 


the fastest computer in the world, ac- | 
| cording to the maker. The computer 
| performs 100 billion instructions a sec- 


ond, has 512 billion bytes of memory, 
and 16 trillion bytes of disk storage. 


Bytes for bites 


A tiny camera is inserted in your 
mouth and takes a 3-D picture of what 
it sees. A computer attached to the 
camera then studies the image, look- 
ing for cavities. If one is found, the com- 
puter uses a diamond-tipped milling 
machine to create the exact ceramic 
filling you need in less than an hour. 
The system looks like the movie robot 


R2-D2, claim researchers at the Uni- | 


versity of North Carolina, who will be 
testing it for the next five years. I can 
wait. is) 


Try aspeaker system 
in your home with 
the Bose Residential 
Modeler software 
package. The expert 
system helps you 
choose a speaker 
model and its posi- 
tion in the room. 


Since radar displays only oné number, the operator has the responsibility to decide which vehicle is being clocked. 


Why radar makes mistakes. 


How to protect yourself. 


Les hard to believe, but traffic radar does 
not identify which vehicle is responsible 
for the speed displayed. It shows only a 
speed number. The radar operator must 
decide who to blame. 

How radar works 

The radar gun is aimed at traffic and it 
transmits a beam of invisible radar waves. 
Moving objects reflect these waves back 
to the radar gun. Using the Doppler principle, 
the radar calculates speed from the 
reflected waves. But there's a problem. 

The best guess 

Remember, these reflections are in- 
visible. And truck reflections can be ten 
times stronger than car reflections. How 
can the operator know for sure which vehicle 
is responsible for the number? 

The truth is, in many cases he can't 
be sure. The result? You can be ticketed 
for somebody else's reflection. 

The only way to defend yourself 
against these wrongful tickets is to know 
when radar is operating near you. 


We specialize in radar warning. Escort 
and Passport have a unique warning 
system that tells you radar strength—with 
both a variable-rate beeper and a visual 


meter. You'll know when the radar unit is 
near enough to have you under surveillance. 

Car and Driver, Popular Mechanics 
and Roundel magazines have each tested 
radar detectors. And each gave us their 
highest ratings. Call toll-free and we'll send 
reprints of the complete tests. 

We're as close as your phone 

To order, call toll-free. Orders in by 
6:00 pm eastern time go out the same day 
by UPS and we pay the shipping. 

And we guarantee your satisfaction. 
If you're not entirely satisfied within 3O days, 
return your purchase. We'll refund your 
money and shipping costs. 

The best defense against wrongful 
tickets can be in your car tomorrow. 


Toll Free 1-800-543-1608 
(Call 8am-midnight, 7 days a week) 


* 
RADAR WARNING RECEIVER 
[uou E tu 
ESCORT $245 (0H res. add $14.70 tax) 


PASSPORT 


RADAR-RECEIVER 
=e, 
PASSPORT $295 (0H res. add $1770 tax) 


Cincinnati Microwave 
> Department 601699 

One Microwave Plaza 

Cincinnati, Ohio 45249 


© 1989 CMI 
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By V. Elaine Gilmore with Mariette DiChristina 


Towns planned for the future are figh 
ing pollution and gridlock by taking a 
cue from the past: They’re designed to 


Back to the future 


The automobile has profoundly af- 
fected the way we live, giving rise to 
homes ever farther from work, shop- 
ping, and just about everything else. 
Further, many zoning ordinances vir- 
tually mandate car dependence. 
Now, with global warming threaten- 
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reduce reliance on cars. This is Mash- 


pee Commons, Mass., a new village that 
started as a strip shopping center. 


ing, with rush-hour traffic gridlock on 
“rural” roads—and 100 million Ameri- 
cans breathing air too tainted to meet 
Federal standards—some visionary 
planners are looking to the past as the 
best hope for a livable future. They’re 
designing communities where resi- 
dents will drive fewer cars fewer miles. 

The architect/planners generally 


credited with leading this retreat are 
Andres Duany and Elizabeth Plater- 
Zyberk of Miami. They design low-rise, 
high-density small towns where side- 
walks and front porches are the norm. 


The rendering at left depicts their | 


plan for Mashpee Commons on Cape 
Cod, Mass. One remarkable aspect of 
this town is that it started life as a 
strip shopping center surrounded by 
asphalt. But a pair of developers, Ar- 
nold Chace Jr. (whose family built the 
mall in 1962) and Douglas Storrs, part- 
ners in Fields Point Ltd., decided to 
convert the strip into a 30-acre town 


along the lines of a traditional New | 


England village. Fields Point did the 
planning for the three-block downtown, 
then called Duany and Plater-Zyberk 
to plan the six residential neighbor- 
hoods, 

“It 1s pedestrian oriented,” says 
Storrs, “with many uses all mixed to- 
gether. Current zoning doesn't allow 
that,” he adds. “It mandates that indi- 
vidual buildings occur on individual 
lots—with zero ability to go from one 
to another without getting in your car.” 


Eventually, some 250 dwellings will | 


be built in Mashpee Commons within 
an easy walk of the town center. Nar- 
row streets and a network of tree-lined 
sidewalks will encourage bipedal loco- 
motion. The developers predict a 30- 
percent reduction in automobile trips. 


Logging on 


Think of the building of a log house, 
and you may imagine a rustic house- 
raising where all the able-bodied men 
of a community pitch in. 

Nowconsider this 1989 reality: Com- 
puter-designed log houses are assem- 
bled into complete wall panels in the 
factory, then trucked to a building site. 
There, a professional construction crew 
uses a crane to lift walls into place. 

Lincoln Log Homes calls it the Quick 
Erect System and claims that a house 
can be under roof in five days. 

Not all log-home kits are traveling 
by truck these days, however. Some are 
taking ocean cruises. And can you 
guess to what timber-poor but yen-rich 

Continued 


A panelized log house, would you be- 
lieve? (Would Abe Lincoln believe?) 
Lincoln Log Homes now assembles the 
eight-inch-diameter logs into wall pan- 
els in the factory. A crane puts them 
in place at the site. 
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Minwax has more ways © 


to make you a snappy dresser. 


Minwax makes it easy to 

express yourself beautifully, with a 
variety of attractive wood finishes 
that add style and beauty to any 
home. Choose from our wide range 
of traditional stains. Fast-drying, 
durable topcoats. And one-step 
finishes that save you hours... 
Minwax has them all. 
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Which is why Minwax is the 
only name to look for, when you're 
looking for beautiful wood. 

For additional suggestions 
and projects, send for our FREE 
brochure, Tips on Wood Finishing. 
Write: Minwax, Dept. PS099 
Box 426, Little Falls, NJ 07424 


ESE 


Minwax products used above: Dresser #1: Early American Wood Finish. Polyurethane topcoat. Dresser #2: Golden Oak Wood Finish cabinet and drawers. Colonial Walnut WoodSheen stencilling and 
bevelling. Polyurethane topcoat. Dresser #3: Fruitwood Wood Finish cabinet. Puritan Pine Wood Finish bevelling and pulls. Special Walnut Wood Finish drawers. Polyurethane topcoat. Dresser #4: Colonial 
Walnut WoodSheen cabinet. Natural WoodSheen bevelling and pulls. Plantation Walnut WoodSheen drawers. Dresser #5: Pecan Polyshades cabinet and pulls. Royal Walnut Polyshades drawers and bevelling. 
Dresser #6: Rosewood WoodSheen. Dresser #7: Honey Pine Polyshades cabinet and pulls. Antique Walnut Polyshades drawers. Tudor Polyshades bevelling. 


Minwax, Polyshades and WoodSheen are registered trademarks. ©1989 Minwax Company, Inc. 
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Asian country they've been traveling? 

Yep, the Japanese bought 300 last 
year, and the log-home industry ex- 
pects a 35-percent increase in sales to 
Japan this year. 


Where there's smoke 


| People who die in fires usually suc- 
cumb to smoke, not to flames, research 
shows. And synthetic materials may 
| pose special hazards. One fire-safety 


task force, organized to study a tragic 


1982 fire at a Stouffer's Inn in West- 
chester County, N.Y., concluded that 
one major cause of fire deaths is smoke 
from petrochemical-based materials. 
Now the state of New York is com- 
piling information on the combustion 
toxicity of building materials in a com- 
puterized data bank. The data, to be 
supplied by manufacturers and filed 
with the Secretary of State's office in 
Albany, must be based on independent 
tests done by standard means in ap- 
proved laboratories. The program does 


THE ORIGINAL. 
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UNMATCHED. 


We did more than invent it. We improved it with undercut, 
cant-slip adjustments. Improved it again with the stress 
resisting flange. And still again with the stronger, safer 
PERMALOCK fastener. Only CHANNELLOCK gives you all three. 
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INC. * Meadville, PA 16335 * Send for free catalog 


not set standards, but it is mandatory: 
Any material used in public or private 
buildings, or in any manufactured 


home must be in the file. The phase- | 


in period is to end in December. 


Worth a detour 


If October 24 finds you in or near Wash- | 


ington, D.C., you might check out the 
Department of Energy's Building Re- 
trofit Technology Fair at the Hyatt Re- 
gency hotel. On display will be new 
ideas for saving energy in buildings se- 
lected from a program sponsored by the 
DOE?’s Pacific Northwest Laboratory. 
Inventors were given $15,000 grants 
to develop their concepts. 

Everyone is welcome, but the fair's 
prime purpose is to provide a forum 
for the inventors to meet prospective 
investors, developers, and the media. 
Ideas presented at previous fairs have 


garnered $2.5 million in additional - 


funding, according to project manager 
Raymond Watts. For specific informa- 


tion, write to Watts at Battelle Pacific ` 


Northwest Laboratory, K6-54, Box 999, 
Richland, Wash. 99352. 


New light on solar cooling 
It may sound unlikely, but one of the 


latest ideas for cheaper, more efficient | 
home cooling is to turn your attic into | 


an air conditioner— without the need 
for ozone-zapping refrigerants. 
That's the intent of a solar-cooling 


concept being tested at the Florida 


Solar Energy Center. It's called Desic- 
cant Enhanced Radiative Cooling and 
has the ominous acronym DESRAD. 
The system has a predicted coefficient 
of performance of 13 (ratio of energy 
out to energy in) and could help cut 


cooling costs and curb rising summer | 


power demands, which threaten many 
areas with peak-time shortages. 

DESRAD uses desiccants, water- 
loving chemical substances, in the attic 
to cool and dehumidify house air at 
night. During the day, solar radiation 
and hot ambient air dry the desiccant, 
preparing it for another night cycle (see 
caption on next page). The COP is im- 
pressive because the only power needed 
is for fans to move air through the sys- 
tem and a small pump for the evapo- 
rative cooler. 

“We're basically taking advantage of 
solar resources,” says Armin Rudd, 
experimental research leader for the 
project, which is being tested with DOE 


funds. Early development was by Philip - 


Fairey, also of the Florida center. 
Only halfjoking, Rudd notes, "We're 

particularly interested in testing the 

system for hot, humid climates because 
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BRENDA BOOTH 


DAYTIME 


With Desiccant Enhanced Radiative 
Cooling, the roof and household mate- 
rials work together to cool and dehu- 
midify indoor air at night: Warm air is 


drawn up through ducts (A). A silicon- 
x dioxide desiccant in the roof area ad- 

sorbs air moisture (B). During adsorp- 
+ tion, water vapor condenses on the des- 

iccant surface, releasing heat. This in 
Me turn warms the metal roof, which ra- 
k^ 
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that's where we are located." The warm 
evenings in such climes have tradition- 
ally made desiccant-based systems im- 


practical because of the difficulty of | 


heat removal. But mathematical mod- 
els of how DESRAD would work show 
promise. Savings in summer day cool- 
ing energy were 65 percent for Miami 
and 78 percent for Atlanta. Peak de- 


mand (noon to 5 p.m.) was reduced 20.7 
percent in Miami and 60.2 percent in 
Atlanta. And seasonal savings of up 
to 65 percent in Miami and 96 percent 
in Atlanta were indicated. DESRAD's 
drawback: The desiccant can't be ef- 
ficiently regenerated by other heat 


sources. So a conventional air condi- | 


tioner is needed as a backup.—M. D. 


diates the heat (C) into the sky. The 
now-dry air passes through an evapo- 
rative cooler (D), where water evapo- 
rated into it further cools the air and 
raises the relative humidity to 50 to 58 
percent before it re-enters the house. 
There, moisture is released into the air 
from building materials and furnish- 
ings (E). Heat- and moisture-absorbing 
material incorporated into wallboard 
could facilitate this. The cycle repeats, 
adding to moisture held by the desic- 
cant. By morning the house is cool. 
During the day, the desiccant and 
house materials switch functions: With 
ducts to the house closed, warm out- 
side air travels through the roof area 
(F). As the air passes, the desiccant re- 
leases stored moisture. The damp air 
is exhausted outside. Meanwhile, house 
furnishings and building materials take 
in moisture from the indoor air, read- 
ying for another night cycle. Backup 
cooling is from an air conditioner (G). 
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The beauty of 

Thompson's Wood Protector sE 
is the way it protects — — Lm 
‘the beauty of wood. ,— — — — 


Thompsons" Wood Protector has o 
unique way of wea your house beau- 
tiful, no matter how ugly the weather. 


In fact, that rique way is really three Powerful water- 
ways. Thompsons protects against mold proofers to | 
, and mildew, water damage, and helps profect against 
prevent fading and greying. Whats more, splitting, crack- 


Thompsons crystal clear waterproofing 
protection even gets better with age. 
With just one coat, your wood can have 
alonger life expectancy than you 

ever expected. 


ing and rotting. 


Protective sun- 
screens to help 
prevent fading 
and greying. 


Strong mildicides 
to protect 

against mold and . 
mildew. 


Aut tive Newsfront 
By DAN McCOSH Detroit Editor with Stuart F Brown in Seattle, Wash., Brian Nadel in Portugal, and David Scott and 
Richard L. Stepler in West Germany. 


Four x five = 20 

Audi’s model 80 and 90 Quattros [“Fast- 
lane 4WD,” Jan. ’88] are essentially 
sports sedans designed for high-speed 
touring. However, the time Quattros 
take to get up to interstate speeds has 
long been a sore point. Now Audi has 
a power-boosting solution: more valves. 
The Audi five-cylinder engine now fea- 
tures a twin-cam 20-valve (four times 
five!) cylinder head that raises output 
to 164 horsepower at 6,000 rpm and 
torque to 157 pound-feet at 4,500 rpm. 

The engine uses a complex knock- 
control system with two sensors that 
act like tiny microphones listening for 
detonation in any of the five cylinders. 
Then the ignition control module in- 
dividually retards ignition timing to 
the offending cylinder to avoid engine 
damage with a minimal loss of effi- 
ciency. If the Coupe Quattro’s four- 
valve combustion chambers bear some 
resemblance to those in the Volks- 
wagen Golf GTI 16-valve cylinder head, 
that’s because it too was designed by 
Audi. 

On the road, the engine’s new cylin- 
der head and its attendant intake and 
exhaust plumbing make a pleasing 
| difference. Middle- and upper-range 
| power are now at the point where the 
Coupe Quattro model feels sprightly— 
the way the other Quattro versions 
should have been in the first place. De- 
spite a marvelously flat torque curve, 
power just off idle is still pretty dis- 
mal, so a fairly heavy throttle foot is 
required to pull away briskly. 
| Audi recently rolled out its heated- 

up engine in the Coupe, a well- 
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| tro's attention to inte- 


equipped two-door lux- 
ury sports coupe that 
shares the 90 Quat- 


rior finish and com- 
fort—and goes a lot 
faster. With its high je 
waistline and wedgy, Ga NS 


TORSION BAR END 


shrugged-shoulders IN ae 


look, the Coupe's styl- MER 
ing puts a more ag- p 
gressive spin on the 
four-door Quattro's 
traits of studied indi- 
viduality and atten- 
tion to aerodynamics. 
somewhat busy-look- 
ing Speedline alloy 
wheels carry the 205/ 
60 VR 15 tires. 

Audi claims the 
Coupe Quattro has a 0-to-60-mph time 
of 8.1 seconds, with a top speed of 135 
mph. EPA fuel economy is 18 mpg in 
the city and 24 mpg on the highway. 


| The Coupe Quattro costs $29,750, and 


you must change your own gears—no 
automatic is offered.—S.FB. 


Safer belt 


An all-mechanical seat-belt tightener 
developed by Volvo lowers the buckle 
by three inches in the event of a colli- 
sion, to remove any slack in both the 
lap and shoulder harnesses and reduce 
the possibility of chest and head inju- 
ries. The compact unit fits alongside 
the base of the seat, and is driven by a 
pre-tensioned torsion bar within a 
tube. The bar is positioned behind the 
seat cushion, and on impact it twists 
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Force of collision impact releases pretensioned torsion 
bar (drawing A) to move lever arm down and open tog- 
gle. Buckle moves down three inches (drawing B) to 
remove slack in seat belt and protect its user. 


the lever arm linked to the belt buckle 
at the top of the near-vertical track (see 
drawing). An inadvertant deploying of 
the system is prevented by the use of 
an off-center toggle joint that is an- 
gled slightly forward against a stop. 
Any major impact jogs the joint, so it 
collapses backward from the cocked 


position (drawing A). This releases the | 
lever arm, which snaps the buckle | 


down at the bottom of the track, tak- 
ing up any slack there might be in the 
belt (drawing B). The track is notched 


to prevent any upward movement of the 


Coupe Quattro’s hood and grille 
(left) are shared with the Audi 
80/90 series; the rest of the body 
is unique. A new 20-valve cylin- 
der head (above) increases fuel- 
air flow by 25 percent. An 
efficient combustion chamber de- 
sign allows a compression ratio 
of 10.3:1. Tuned intake runners 
ram air into cylinders, while 
stainless-steel headers of equal 
length extract exhaust gases. 
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buckle from the force of the crash. 
Volvo says the belt buckle's tightening 
action takes only 25 milliseconds, by 


| which time the wearer has scarcely 


moved from the seat's backrest. The 
Swedish car maker equips the auto- 
matic tensioner as standard equipment 
on its 760 and 740 models for sale in 


| Nordic countries, with other markets 


to follow.—D. S. 


Driving Lexus and Infiniti 


Most Americans will never have the 
opportunity to appreciate the full po- 
tential of Toyota's Lexus LS 400. It is 
only when you are driving comforta- 
bly, quietly, and apparently effortlessly 
at speeds well above 100 mph on West 
Germany's speed-limitless Autobahns 
that you realize what an engineering 
tour de force this big sedan is. The LS 
400’s mechanical systems function so 
flawlessly and unobtrusively that my 
impression on a recent drive from Co- 
logne to Munich was that the car is 
nearly transparent. I also recently 
drove Nissan's entry in the luxury 
class, the Infiniti Q45, on Vancouver 
Island in British Columbia. While 


| there was no opportunity to drive the 


car at Autobahn speeds, the Q45 also 
impressed me as a powerful and luxu- 
rious sedan. 

Lexus takes the more traditional ap- 
proach to luxury with an upright grille 
and walnut on the interior. Infiniti has 
no wood and no grille: "What makes a 
luxury marque is an original design," 
says Keiichi Shinohara, a general man- 
ager at Nissan's Technical Center. 

Styling differences aside, the two 
cars are similar in many of their state- 


of-the-art underpinnings: Both are 
front-engine rear-drivers with alumi- 
num V8s with four cams and four 
valves per cylinder. Lexus has a four- 
liter unit that develops 250 hp; In- 
finiti's power plant displaces 4.5 liters, 
produces 278 hp, and has a screaming 
6,900-rpm redline. Both have anti-lock 
four-wheel disc brakes and four-wheel 
independent suspensions. The Q45 
uses the same multilink rear suspen- 
sion used on the new 300ZX (see car 
test, this issue), as well as an optional 
four-wheel-steering system called 
Super HICAS that actively steers the 
rear wheels for improved high-speed 
maneuvers (see “4-Wheel Steering," 
Feb. '86, for a complete description of 


| HICAS). The LS 400's independent 


front and rear double wishbone sus- 


| pension can be teamed with an optional 


air suspension that automatically ad- 
justs spring rate, height ofthe car, and 
damping force. Lexus also offers an op- 
tional traction control system that re- 
duces wheelspin by controlling engine 
torque and applying the brakes. Also, 
the rear wheels are independently con- 
trolled, giving the effect of a limited 
slip differential. Infiniti will not offer 
traction control at first; Nissan engi- 
neers are working on a system that will 
offer a “new level of development." 


In Friedrichsruhe, West Germany, 
Lexus (left) shows off its tradi- 
tional grille. Coefficient of drag 
is outstanding: 0.29. Vacuum 
fluorescent analog gauges are 
exceptionally easy to read. 
Straight-line orientation of drive 
line from the transmission to the 
rear axle (cutaway) reduces 
vibration. 


As you might expect, 0-to-60 brag- 
ging rights go to the slightly heavier 
(3,860 pounds) and more powerful Q45 
at 7.3 seconds, with the 3,755-pound 
LS 400 clocking it in 7.9 seconds. ( Both 
numbers are manufacturers' estimates. 
PoPULARSCIENCE will havea full test of 
the LS 400 and Q45 in an upcoming 
issue.) Both cars can reach 150 mph, 
according to the makers. Lexus, with 
a 23-mpg highway EPA rating, is not 
subject to the gas guzzler tax. Infiniti 
has not been tested by the EPA yet. A 
company official says that while mile- 
age will be significantly better than 
the Mercedes-Benz S Class and BMW 
1-Series, the Q45 may or may not es- 


| cape the tax. 


Interiors in both the Lexus and Infi- 
niti are in the European tradition: 
supportive bucket seats in front and 
logical, well-placed analog instrumen- 
tation and controls. Lexus adds a Jap- 
anese touch: The needles on the dials 
are thin fluorescent tubes, and warn- 
ing lights are projected virtual images 
that appear to float in another dimen- 


| sion from the instruments. While it 


sounds gimmicky, it is highly effective. 
Sound systems are top drawer: Infiniti 
offers a Bose system; Pioneer supplies 
the standard system in the Lexus and 
Nakamichi makes the optional system. 
Lexus and Infiniti will be sold 
through their own dealer networks. 
Continued 
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Infiniti ver ee ee a Mmm sinieneni 


with its grille-less front end. Standard 


Infiniti stresses a philosophy called 
"total ownership experience," which in- 
cludes offering customers free loaner 
cars when their vehicles need service. 
Lexus employees all sign a convenant 
(*^.. if you think you can, you will! We 
can, we will", and dealerships are de- 
signed "in the most relaxed and infor- 
mative atmosphere possible." If a Lexus 


owner loses his laser-etched ignition | 


key, he can call a toll-free number and 
have a replacement key the next day. 

One model does not a new car line 
make, of course, so Lexus and Infiniti 
also offer lower-priced models. For 
Infiniti, it's the M30, a V6-powered 
coupe that has been sold in Japan as 
the Leopard; a convertible will also be 
available. Lexus offers the ES 250, a 
four-door sedan based on the Camry 
platform. 

Infiniti, which goes on sale in No- 
vember, has not released prices. The 
company expects the M30 to sell in the 
“mid-20s,” with the Q45 priced be- 
tween $35,000 and $40,000. Lexus 
prices have already been announced 
so that dealers can start taking or- 
ders. Base price for the LS 400 is 
$35,000; a short list of options includes 
the traction-control system ($1,600) 
and leather interior ($1,400). The ES 
250 is $21,050. 

Lexus and Infiniti have the right 
stuff to compete as true luxury 
marques. But will they acquire the ca- 
chet of BMW, Jaguar, and Mercedes- 
Benz at country clubs across the land? 
Only time and public acceptance will 
tell.—R.L.S. 


High-tech brakes 


Daimler-Benz, the corporate parent of | 


Mercedes-Benz, is experimenting with 
carbon-fiber disc brakes that are one- 
third lighter than steel. This reduction 
in unsprung weight can improve a car's 
ride comfort and road handling. The 
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Q45 fors a 0.30 "—-— of y pm ore | 


ing" model, with rear spoiler, rates 0.29. 


ability of the carbon fiber to work at 
higher temperatures than steel means 
these brakes will also resist fading. 
The material's coefficient of friction is 
higher than steel, which allows engi- 
neers to use smaller rotors, calipers, 
and pads for equivalent stopping power. 

At this point the only thing holding 
back carbon-fiber brake parts is cost. 
“Right now we figure it's at least five 
times more than steel," says Jorgen 
Kretschmer of the Daimler-Benz plas- 
tic technology group. "But they'll 
come,” he adds, “with possible future 
applications for armored limousines or 
heavy trucks carrying hazardous cargo. 


However, fitting carbon-fiber brakes to | 


Mercedes cars is still some way off in 
the future." The high cost stems largely 


| from production methods, Kretschmer 


explains. This currently involves im- 
pregnating the fiber matrix with resin, 
then forming the disc in a mold, which 
is baked in a furnace to carbonize the 
material.—D. S. 

Continued 


This brake rotor and pad are made 
of carbon fiber that is not only one- 
third lighter, but has a higher coef- 
ficient of friction for better stopping 
performance. 


LEGENDS OF THE 
INDY 500 


brought to you by 

Mobil ET 
Second of a series 

Track Mystique 


You need just one word for today's 
Indy Car speeds: awesome. The 33 
cars starting this year's Indianapolis 
500 qualified at a four-lap average 
216.588 mph. That was a blistering 6 
mph faster than the previous record. 

Why be surprised? The world's best 


| dothe driving. Aerodynamic magic 


gives their $300,000 machines track- 
gripping ground-force perfected in 
multi-million-dollar wind tunnels. 
Engines generate more power per 
pound than ever before. Petroleum sci- 
ence contributes its latest, 
including—in several cars—‘‘man- 
made” synthetic lubricants that out- 
perform nature's best. 

And the cars skimmed velvety new 
paving at the fabled “Brickyard! The 
historic bricks are long gone—there's 
only a symbolic three-foot strip at the 
finish. But the new surface smoothed 
some well-known bumps. So drivers 
could roar completely around the 2.5- 
mile nine-degree-banked oval without 
"lifting" —easing off on the gas pedal. 

Indy Cars battle short and long left- 
turning ovals as well as road and city- 
street courses that twist left and right. 

Nine races this year are on road 
courses, three on banked one-mile 
ovals, three on "super-speedways, 
two or 2.5 miles around, with variously 
banked turns—18 degrees at Michigan 
International Speedway. Rick Mears on 
Nov. 17, 1986, drove a lap there at an 
American record 233.934 mph. 

On short ovals and road courses, 
you want maximum downforce, even 
at the cost of added speed-trimming 
drag; you don't have long straights 
that let you get top speed anyway. 

On long ovals you want less drag 
and can get by with less downforce. 
So a $30,000 super-speedway kit 
transforms your "short-track" car into 
long-track configuration—including 
smaller wings. 

The result? Picture a 500- 
passenger 400-ton 747 jet angling 
steeply into the air. Then consider: 


| going one-third faster, the 1,500-pound 


one-passenger Indy Car tightly hugs 
the track, scampering to new record 
speeds year by year. And pushing 
automotive technology into new 
frontiers. 


Acura Legend Coupe LS ................. 30,840 
Alfa Romeo Veloce ......... eene 21,195 
Aston Martin Lagonda . . ................ 187,500 
Audi 80 QUEM... erc eis 22,700 
NU MI cc vocc EEG 27,480 
Audi 200 Quattro .......... eee 36,355 
Bentley Mulsanne S .................... 118,900 
BMW QOOIE E E 28,950 
BW SIS iocos EX Ec 43,600 
DINI Wc c ERE RR 55,950 
PAN | M——————: 70,000 
Buick Skylark Limited . . . ............... .. 13,020 
Buick Regal Limited ..................ss. 14,739 
Buick LeSabre Estate Wagon . .. . ......... 16,770 
Buick Electra... 20,460 
Buick Reatta ooi 26,700 
Cadillac DeVille ........ccsceeesseeeeers 25,435 
Cadillac Allante. . ... ............ ee §7,183 
Chevrolet Beretta... . 11,325 
Chevrolet Camaro IROC-Z ............ s. 14,920 
Chevrolet Celebrity ............... sees 12,270 
Chevrolet Caprice Brougham ............. 16,835 
Chevrolet Corvette... 31,545 
Chrysler LeBaron............s eee 13,495 
Chrysler Fifth Avenue ................sss. 18,345 
Dodge Daytona Shelby Z ................. 13,295 
Dodge Lancer ES........... eese 13,695 
Eagle Premier ES........................ 16,089 


Ferrari Testarossa. ....... eee $140,700 
Fond ESCOIL GT ion 10,003 
Ford Tempo Sese aaron neenon 10,944 
Ford Mustang GT............. eee 14,060 
Ford Taurus LX... cioe ener 15,282 
Fold Probe GT, osos 14,865 
Ford Thunderbird Turbo Coupe............ 17,146 
Ford LTD Country Squire ................. 16,527 
Honda Accord Li... eer 15,920 
Honda Prelude Si.................. esses 16,965 
Isuzu Impulse ..... 14,329 
Te eee 43,500 
Lamborghini Countach. ... .. ... ......... 145,000 
Lincoln Town Car iie serre 25,562 
Lincaln Mark VII ESQ. occ coin 27,569 
Lots Espec Ries 67,500 
Mercedes-Benz 190-E. ................... 31,590 
Mercedes-Benz 300-E. ...............sss. 44,850 
Mercedes-Benz 560-SEC................. 79,840 
Mercury Topaz LS .............se 11,818 
Mercury Sable LS.............. oe 15,094 
Mercury Cougar XR-7.. ...... ......... «x 16,157 
Merkür Sepii ose rers 25,052 
Nissan Sentra SE Coupe ................. 12,719 
Nissan Pulsar NX SE..................... 13,794 
Nissan Maxima SE. .......... — 17,999 
Nissan 300-ZX Turbo............... sss 24,699 
Oldsmobile Cutlass Calais SL............. 11,995 
Oldsmobile Cutlass Supreme SL .......... 15,195 


Oldsmobile 88 Royale... .............. ..$15,295 
Oldsmobile 98 Regency Brougham . . . .. . 20,495 
Peugeot 505-STX...... — 25,895 
Pontiac Sunbird GT. .................... 4. 12,074 
Pontiac Grand Am SE .................. .. 14,474 
Pontiac Firebird Trans Am GTA............ 20,339 
Pontiac 6000 STE. ............... — Regs 
Pontiac Bonneville SSE. .................. 22,899 
Pontiac Grand Prix SE. ... ................ 15,999 
Porsche D ioco er een RES 36,360 
Porsche 911 Targa........cscceeeeeeesaes 52,435 
Porsche 928-84 ....... —— 74,545 
Rolls-Royce Corniche Il . .. .............. 205,500 
ES oce arcana 17,515 
Saab 9000 Turbo .............. eee 30,795 
Sterling 825-SL........:scceceesenesses ss 26,983 
Subaru GLT co er IT 16,401 
E U 17,111 
Toyota Camry Deluxe iiien 14,433 
Toyota Cressida iis coe eec 21,498 
Toll MIO. ccc couv 16,063 
Toyota Celica GPS... Lee erre 16,533 
Toyota Supra Turbo ............ eee 25,720 
Volkswagen GTI... 14,455 
Volkswagen Jetta GLI. ................... 15,575 
Volkswagen Scirocco 16V ................ 15,235 
Volkswagen Quantum GL. .. .............. 17,975 
Vous PDL rna 17,250 
jp. M M—M—— MÀ 37,790 


Source: Automotive News 12/5/88,"Pricing the ‘89 Models.’ 


Isn't your car worth the extra protection? 


Mobil I: The winning oil at the 1989 Indy 500. 


Automotive Newsfront Continued 
Safety in style 


Mercedes-Benz has unveiled its long- 
awaited new generation SL roadster, 
replacing a model that had an 18-year 


| run. The sleek new two-seater's supe- 


rior performance is supplemented with 
engineering advances that not only en- 
hance handling and comfort, but safety 
as well. 

The SL convertible, which also comes 
with an aluminum hardtop roof, has 
an unequaled array of passive and ac- 
tive safety features. To start, an auto- 
matic roll bar pops up to protect the 
occupants in the event of a rollover or 
major accident. If three sensors indi- 
cate that the car is likely either to roll 
over or be involved in a deceleration of 
more than 4 g's, the bar's electromag- 
netic release opens and the steel bar 
deploys within 0.3 second. In addition, 
the windshield pillar is attached to 
the front frame member and is strong 
enough to support the car, further pro- 
tecting the car's occupants during a 
crash. Using computerized design tech- 
niques, the car's crash-worthiness has 
been optimized to protect the occupants 
from both a head-on collision and the 
more common partially offset collision. 
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All-new Mercedes-Benz SL has an ag- 
gressively styled body and wide track; 


The floor pan incorporates sections 
made of high-strength steel and is bol- 
stered with diagonal stiffeners that 


| connect the frame legs to the body in 


three places to absorb the energy of 
impact better, while maintaining the 


| integrity of the passenger compart- 


ment. Seat belts have been integrated 
into high-strength cast magnesium 
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electro-mechanical soft top deploys in 
30 seconds. 


seat frames, which can withstand a 
1¥2-ton side impact, according to Mer- 
cedes-Benz engineers. 

The car's safety features were viv- 
idly demonstrated in a 90-mph wreck 
by an overeager Japanese journalist at 
the car's spring press introduction in 
Portugal. The driver lost control on a 
turn and flipped the car over a guard 
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| rail, where it slid on its roof for about 


100 feet. Both driver and passenger 
were unhurt and simply removed their 
seat belts, opened the doors, and 
crawled out. The aluminum roof was 
bent and distorted, but intact, and both 
doors still opened and closed. 

The SL provides this added margin 
of safety in a body that is 12 percent 


- heavier than the model it replaces, al- 


though lightweight alloys account for 
nearly five percent of its weight. De- 
spite a 4.3-inch shorter overall length, 


PISTON 
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the car has a longer wheelbase for en- 
hanced handling; both front and rear 
tracks are wider for increased stabil- 
ity. The wide track is combined with 
a low, aggressive stance to produce a 
muscular, beautifully sculpted, slightly 
wedge-shaped car. This combination 
usually adds up to less than impres- 
sive aerodynamics, but the SL road- 
ster's coefficient of drag is 0.32 (with 
hardtop in place), 0.34 (with soft top 
up), and 0.43 (as an open roadster). The 
result is a car that performs 20 percent 


By feeding pres- 
surized engine oil 
into the intake 
cam adjustment 
device, the pist- 
on moves inward 
four millimeters 
and allows the 
chain sprocket to 
| become offset by 
20 degrees, delay- 


CAMSHAFT 


more efficiently than the '89 model. 

The heart of the SL line remains its 
power train. There are two engines 
available in the U.S. model, both with 
four-valve-per-cylinder heads and cen- 
trally located spark plugs. The 300SL 
comes with a three-liter double-over- 
head-cam in-line six-cylinder unit that 
is rated at 228 hp, one hp better than 
its predecessor's 5.6-liter V8. The six 
is mated to a five-speed manual, or 
the first production five-speed auto- 
matic, which produces a car that ac- 
celerates briskly and smoothly. For 
driving with a harder edge, a quad- 
cam 322-hp five-liter V8 comes with a 
four-speed automatic transmission. 
The 500SL gives quicker acceleration 
and a top speed that is electronically 


| limited to 155 mph. Cars sold in Eu- 


rope can be equipped with an optional 
traction-control system that eases the 
throttle plate back when sensors from 


[1 insi eh ing cif the anti-lock braking system tell the 
iow pcm 2 control computer the rear wheels are 
low engine speed. beginning to slip. This feature may be 

" At higher engine available in the United States in 
speed, the piston 1991. . | 

¥ um € moves oüt and Both engines feature knock sensors 

SPRING CHAIN SPROCKET timing advances and an electronically controlled hy- 

20 degrees. draulic valve adjustment mechanism 
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anti-lock brakes will be balanced front 
to rear with input from a lateral ac- 
celerometer, which detects lateral cor- 
nering forces and adjusts the brake | 
balance accordingly. Likewise, the full 
active suspension system developed 
by Lotus Engineering uses positive hy- 
draulic pressure and computer con- 
trol to make wheel motion respond to 
bumps and cornering forces. Now, how- 
ever, a new suspension concept may | 
supersede full active suspension tech- 
nology. Chevy engineers are working 
with sensors that measure the accel- 
eration rate of the shock absorber cyl- 
inder and actuate valves that control 
the flow of oil through an otherwise 
conventional shock absorber. This 
concept is more efficient than a full ac- 
tive suspension system, because hy- | 
draulic pressure is supplied by the 
movement of the shock absorber, not 
an engine-driven pump. The valves re- 
spond so quickly and positively that 
wheel motion can be controlled at the 
instant the wheel strikes an irregular 
surface. 
The semi-active suspension system 
is expected to do most of what a fully 
active system can do, but with less cost 
and horsepower loss, say insiders. Hs] 


trically adjustable for reach and angle. 
The car has a coil spring front and five- 
link rear suspension, and with an op- 
tional system, the shock absorbers 
automatically adjust to the road and 
driving conditions for a consistently 
comfortable ride. But the SL can't be 
judged as a collection of gadgets that 
extend the state of the art. Its great- 
est virtue is the level of integration 
that is achieved in this car that makes 
it feel like a whole unit.—B.N. 


Corvette of the future 


Can electronics help the average driver 
| controla car for race-car performance? 
| That's the goal of Chevrolet Corvette 
engineers, who are designing the next 
generation sports car— expected to ar- 
rive in the 1992-93 time frame. Along 
with a redesign of the chassis and a 
horsepower increase rumored to put 
| the Corvette in the 200-mph class, en- 
gineers are developing a concept they 
call "full active control," which uses 
computers to enhance steering, brak- 
ing, and acceleration. 

Some bits and pieces of the system 
have already been demonstrated. Start- 
| ing with the 1990 model year, Corvette 


that has two intake valve timing set- 
| tings. The engine program chief, Jórg | 
| Abthoff, explains the theory: "By de- 
laying when the intake valves open at 
idle, the engine runs smoother and with 
reduced emissions of unburned fuel. At 
higher engine speeds, the intake valves 
open sooner adding mid-range torque 
and high-end power" Making this 
work is complicated and involves an 
actuator (see drawing) on each of the 
V8's two intake valve camshafts. Pres- 
| surized engine oil is pumped into the 
actuator to move the piston inward by 
four millimeters, allowing the sprocket 
chain to become offset by 20 degrees 
in relation to the camshaft. When the 
engine reaches 5,200 rpm, the piston 
automatically moves back to its origi- 
nal position, and the intake timing ad- 
vances 20 degrees. By using this device, 
the five-liter V8's output is raised by 
20.1 hp, and mid-range torque is im- 
proved slightly, says Abthoff. 

The transition between timing 
modes is so smooth as to be impercep- 
tible to the driver, and the V8 is flexible 
and powerful throughout its range. The 
car's steering is firm with a nicely 
weighted feel, and the smaller than 

traditional M-B steering wheel is elec- 


I 


~ JOHN MADDEN 


When you install your own 
muffler, you want one that lasts. 
Thats why vou should get the 
Walker Adv antage muffler. It lasts 
up to 30% 
longer than 
most com- 
parable 
mufflers? Thats because the 
Walker Advantage is the only 
muffler with Absorbite! the 
patented compound that helps 
prevent internal rust. It's so good. 
we back the Walker Advantage 
with a limited lifetime warranty. 
So get the muffler with the longer 
hang time. Get the Walker 
Advantage. 
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NEW... Low Cost, Home Property 


“Clean-up Machine" 


Fj l 


The New Junior TOMAHAWK“ É ` 


Chipper/Shredder rids your,, <- 


property of unsightly 
yard debris... and turns 
it into FREE mulch 
and compost material! 


The Junior is unlike anything 
previously available to suburban 
and small property owners. 

It’s as easy to use as a kitchen 
garbage disposal...costs less than a 
good quality mower...and takes 
up less space in your garage than 
a trash barrel. 

Yet this compact dynamo 
solves one of the thorniest prob- 
lems homeowners face in trying 
to keep their places looking nice 
..What to do with all the leaves, 
brush, branches, prunings and 
other yard debris that accumu- 
lates so quickly. 
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Big, oversized hopper takes leaves, twigs and 
other loose materials by the armload! 


No more bagging, dumping 
or accumulating yard 
debris! 

With half the nation's landfills scheduled 
to close within five years, tossing out our 
yard debris with the trash could soon 
become a thing of the past. 


But now, with the Junior TOMAHAWK” 


Chipper/Shredder, you can easily reduce 
these yard wastes in bulk and put them 
to productive use. 


$1989 Garden Way Inc. Also available in Canada 


At last!...there’s a FA 
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The Junior TOMAHAWK 
beautifies your property 
this easily: 


e Eliminates ugly brush piles- 


cleans up fallen branches, winter 
damage and yard debris after storms. 


è Puts Fall leaves to good use- 
shreds Fall leaves into a fine, 
compost-like plant food for feeding 
your prize roses, your garden and 
your lawn! 


e Makes landscape chips- 
turns branches up to 2” thick into 
attractive wood chips for smothering 


ees? dx x. 
The Junior TOMAHAWKX 5s direct drive and 
weighted flywheel enable it to chip 2" thick 
branches with ease. 


ze 


ST, EASY way to clean unsightly brush 
piles and other yard debris from around your property! 


Ideal for small or 
suburban properties! 

The Junior is lightweight and 
completely portable...compact for 
easy storage...much quieter than 
larger machines...so trouble free it 
carries a Full No Time Limit - 
Warranty...and best of all, so 
affordable that now suburban 
and small property homeowners 
can easily justify the convenience 
of owning a full performance 
shredder. 


m Recycles ALL your 
4 yard wastes! 


Unsightly and hard to manage 
prunings, branches, weeds, 
suckers and garden leftovers can 
now be cleaned up on the spot 
| and put to good use! 

For complete information on 
this remarkable new small prop- 
erty “Clean-up Machine," please 
mail the coupon TODAY. 
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Makes attractive wood chips for landscaping 
and keeping down the weeds! 


send for your FREE CATALOG 
on the full line of [7 


small and large 
TOMAHAWK 
models! 


| Troy-Bilt Mfg. C.L Ye 
| 102nd St. and 9th Ave. —~ 
| Troy, NY 12180 Dept. A1165 


| O YES! Please send me your FREE 
Catalog on how the 3 HP Junior TOMA- 

| HAWK® Chipper/Shredder can help me 
clean up and beautify my property...plus 

i details on factory direct prices, larger models 
available and your 30 Day Home Trial Offer. 
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brakes you're after, look to the 
nearest two-seater. Contemporary 
sports cars live and die by how 


f it’s the latest technological ad- 
vance in engines, suspensions, or 


By DON SHERMAN 
The high-tech horsepower race heats up in the two-seat 
sports car arena as Nissan, Mazda, and Porsche use their 
technological prowess to squeeze maximum power out of 
their engines. PoPULAR SCIENCE tests the V6-powered Nissan 
300ZX against the Mazda RX-7 with its turbocharged rotary 
engine, and the Porsche 944 S2, which uses a gargantuan 
four-cylinder engine, to determine the best path to power. 
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well they apply the fruits of au- 
tomotive engineering. This is espe- 
cially true in the 200-horsepower class, 
where Mazda, Nissan, and Porsche 
fight for bragging rights. Each auto 
maker has something extraordinary 
to talk about in 1989— either an all- 
new model, such as Nissans 300ZX, 
or several power-boosting improve- 
ments, as is the case with Mazda's 
RX-7 Turbo and Porsche's 944 52. 

Each two-seater is outfitted in the 
traditional sports car configuration: 
front-engine rear-wheel drive and 
plenty of power. Mazda powers its con- 
tender with a small rotary engine 
boosted to 200 hp with turbocharging 
and intercooling. The Porsche is pow- 


e 


z 


ered by the largest four-cylinder en- 
gine (three liters displacement) in 
current use. Nissan starts with a con- 
ventional three-liter V6 engine con- 
figuration for the 300ZX, but adds 
several features to create the third 
unique engine of this comparison. 
In terms of horsepower per liter, 
Mazda is the over-achiever. The twin- 
rotor Wankel displaces only 1.3 liters, 
yet develops 200 hp at 6,500 rpm and 
196 pound-feet of torque at 3,500 rpm. 
Some engine experts factor rotary- 
engine displacement up two-fold for 
comparisons with piston engines. Even 
so, the Mazda RX-7 Turbo still hand- 
ily beats the specific power and torque 
output of the atmospheric pressure 
Nissan 300ZX and Porsche 944 52 
engines. 
The power and torque peaks for the 
Mazda turbocharged power plant are 
Continued 


PHOTOS BY JOHN B. CARNETI 


BOB LANGE 


The Nissan 300ZX (left) wins the high-revving horsepower 
race with its 222-hp V6. The Porsche 944 $2 (top) uses a 
208-hp three-liter four-cylinder engine, while the Mazda 
RX-7 Turbo (below) boosts its rotary engine to 200 hp. 
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NISSAN 300ZX 


MAZDA RX-7 TURBO 


SEPTEMBER 1989. |.39 


Two-seat heat Continued 


up 10 and 7 percent respectively over 
last year’s model, and the engine's 
redline has been extended by 400 
rpm. The triangular-shaped rotors are 
slightly lighter, and the depressions in 
their three faces are now machined 
to provide more-precise combustion- 
chamber shape. The compression ratio 
has been raised from 8.5:1 to 9.0:1, 
and various electronic components are 
either new or revised. The engine- 
control computer now calculates op- 
erating variables twice as fast as last 
year’s model, and both the waste gate 
and oil-injection pump are now elec- 
tronically controlled. The mass air- 
flow sensor is more responsive and 
less restrictive, allowing the turbo- 
charger’s maximum boost pressure to 
be raised from 5.8 to 8.7 psi. To im- 
prove response, the turbo can now get 
to operating speed faster due to a new 
twin-scroll turbine housing that per- 
mits each of the RX-7’s two exhaust 
ports to deliver energy to the turbine 
wheel. The impulse energy in a rotary's 
exhaust is high, and the twin-scroll 
housing uses this energy to maximum 
advantage in reducing the time it 
takes to accelerate the turbine wheel 
from idle to full-boost speed. 

Long ago, rotary engines were gut- 
less at low engine speeds, but the lat- 
est version of the RX-7 rotary buries 
that reputation. Like its predecessors, 
this engine revs smoothly, quietly, and 
quickly. But unlike any previous ro- 
tary, the 1989 turbo version feels like 
a well-endowed V8, particularly in 
the mid-range. Nail the throttle at 
2,000 rpm and things happen quickly. 
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There's a three-way race between the 
speedometer, the tachometer, and the 
boost-gauge needles, which the boost 
gauge inevitably wins. By the time the 
tach reaches 2,500 rpm, the turbo is 
hard at work making the engine feel 
a lot larger than it is. The rear tires 
claw and scratch at the pavement try- 
ing to maintain grip, and the RX-7’s 
bucket-seat springs stretch like a sling- 
shot being cocked. 


Responsive four 


The response to an indulgent stab 
of the throttle in the Porsche 944 S2 
produces the same sort of accelerative 
thrill accompanied by a vastly differ- 
ent sound track. The well-muffled 
Mazda merely changes pitch from a 
hum to a whistle as it goes to work, 
while the Porsche clears its throat to 
sing openly and powerfully like a me- 
chanical Luciano Pavarotti. Without a 
turbocharger, the Porsche has to rely 
on atmospheric pressure to feed its four 
hungry cylinders. It does that most 
impressively. 

The 82 part of the 944's name indi- 
cates that this is the second genera- 
tion of Porsche's original water-cooled 
in-line four-cylinder engine design. The 
big change is the displacement increase 
from 2.5 to 3.0 liters by means of a 
slightly larger bore and much longer 
stroke. To achieve such a large piston 
displacement without a complete re- 
design, the water passages between 
adjacent cylinders have been elimi- 
nated to permit the largest possible 
bore dimension. Topping off the pack- 
age is a new aluminum 16-valve cyl- 
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inder head similar to the design used 
since 1985 in Porsche’s V8-powered 928 
sports car. 

The 944 S2's pistons are now forged 
instead of cast to withstand the higher 
accelerations that result from the 
longer piston stroke. In. addition to 
being significantly stronger, they're 
also slightly lighter. 

Large-displacement in-line four- 
cylinder engines are generally taboo 
because they tend to shake like paint 
mixers at high rpm. Porsche skirts that 
problem by employing twin counter- 
rotating balance shafts used under li- 
cense from Mitsubishi. The balancers 
spin at twice the crankshaft speed to 
counteract the rocking and shaking 
forces inherent in in-line four-cylinder 
engines at high engine speed. 

Other new and noteworthy 944 52 
features are a lightweight molded- 
plastic oil pan and carefully tuned in- 
take and exhaust manifolds. Resonance 
effects within the intake manifold ple- 
num more than double the engine's 
breathing ability at 4,000 rpm. In other 
words, this engine is capable of over- 
filling each cylinder with fuel-air mix- 
ture without resorting to forced induc- 
tion. The resonance effect produces an 
extra hump in the torque curve (see 
graph) and a satisfying kick in the seat 
when you give the 944 S2 the spurs. 
Its 207-lb.-ft. torque peak occurs at 
4,100 rpm, and the 944's horsepower 
curve reaches its 208-hp crescendo at 
5,800 rpm. 


All-new Z 


Nissan is a grizzled veteran at build- 
ing affordable sports cars [^Hot New 
Z," March], but it now faces stout com- 
petition. The 300ZX's major advantage 
over the competition is that it's an all- 
new design with only one feature in 
common with its lackluster immediate 
predecessors: a front-mounted three- 
liter V6 engine. Practically everything 
else is changed for the better with the 
intention of building the best sports 
car $29,250 will buy. 

To squeeze out more power and 
torque, the Nissan 300ZX's V6 engine 
has four belt-driven overhead cam- 
shafts, 24 valves, variable intake-valve 
timing, venturi-type intake ports, sep- 
arate intake and exhaust tracts for 
each bank of cylinders, and a direct- 
firing ignition system. 

It's clear from this list that most of 
the effort has been aimed at improv- 
ing breathing up and down the engine's 
range. For example, the venturi-type 
intake ports employ a constricted pas- 
sage to raise gas velocities at low en- 
gine speed. The variable-intake-valve 
timing system uses an electronic con- 

Continued 


THE PERFECT FIG 
TO YOUR TOYOTA 
d rus AND TOYOTA QUALITY 


age ctu pisa oc br LT ge n ir Its no puzzle at all to keep your Toyota running fit. Just use 
TRE a SENDER DUI E EU 3 y Toyota Genuine Parts and Toyota Quality Dealer Service. 

Stare sje PAP c S UE S Nobody knows Toyotas like trained and certified Toyota 
service technicians. They do the work promptly and correctly, using 
competitively priced Toyota Genuine Parts. That's the smart way to 

protect your investment. Not to mention the friendly, positive 
service experience you always receive at your Toyota dealers. 
So to keep your Toyota fit with the perfect fit, remember 
theres nothing like the real thing. Toyota Quality Parts and Service. 
For more information about Toyota prod- 
EON ucts or service, contact your Toyota dealer or call 
3 1-800-331-4331. Get More From Life... Buckle Up! 


TOYOTA QUALITY 


WHO COULD ASK FOR ANYTHING MORE! 
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Two-seat heat continued 


THE MISSING LINK 


DIAGONAL LINK 
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knowledge was applied to the front of the car. 
Nissan is the first auto maker to engineer a 
multi-link front suspension: The new 300ZX 
uses a total of four discrete suspension mem- 
bers to position each front wheel. More links 
are able to do a better job because of the many 
demands placed on the front suspension and 
the limited space available in a high-powered 
low-hood-line car. In addition to providing a 
steering axis for the front wheels, the front sus- 
pension must transmit braking and cornering 
forces to the body, keep the tire perpendicular 
to the road as the body rolls, and help main- 


tain proper toe-in over a variety of road sur- | 


faces and speeds. 
In the new Nissan 300ZX, each front wheel 


| huband brake assembly is mounted on a short 
| vertical member called the steering knuckle. 


The knuckle is secured in its proper position 
by members at the top and the bottom. The 
lower member is a fairly conventional control 
arm that is responsible for transmitting cor- 


nering forces to the body structure. The up- - 


permost member is a short diagonal link that 
attaches to the body structure at its inner end 
through two rubber bushings. The outboard 


end of this link connects with the fourth sus- | 


| pension member through two more rubber 
| bushings. 


The fourth suspension member is Nissan's 
"missing link." This type of device has never 
been used before, and it spans the gap be- 


| tween the steering knuckle and the short upper 


member, and at the same time provides an 
attachment point for each side's coil-spring/ 


| Shock-absorber unit. In effect, this link is an 


extension of the steering knuckle because it 


| attaches to that component through a double- | 
row ball-bearing assembly. By wrapping this | 


fourth link around the tire's inner periphery, it 
is possible to use a longer upper member—the 
key to optimizing several suspension design 
variables. With this unorthodox approach, the 
new 300ZX boasts an admirable suspension 
geometry: low kingpin inclination, an excel- 
lent camber pattern, and a short scrub radius. 
Handling, braking, and ride characteristics all 
benefit from Nissan finding the missing link. 
—D.S. 
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troller and a hydraulic actuator to re- 
tard intake-valve events at low rpm. 
This boosts mid-range torque, smooths 
the engine at idle, and reduces exhaust 
emissions. At higher engine speeds, the 
control computer calls for a more ag- 
gressive intake-valve timing with 
more valve overlap to maximize power 
output. Dual-mode valve timing is a 
technique that Nissan, as well as Mer- 
cedes-Benz and Honda, acknowledges 


| is well worth the extra complexity 
| required. 


Around town or over the road, it's 


| not possible to detect all aspects of the 
| Nissan engine's advanced technology 
| at work. This V6 is smooth and strong 


whether the tachometer says 1,500 or 
6,000 rpm. While both the Mazda and 
the Porsche deliver a distinct mid- 


| range rush, the 300ZX's output is as 
Multi-link layouts have been used for several | 
years to optimize rear-suspension performance. | 
So it was only a matter of time before this | 


linear and straight as an arrow (see 
graph). The Nissan is unusually even- 
tempered through the engine's range, 
which makes the new Z-car feel decep- 
tively quick. 

In the specific-output race, the Nis- 
san ties with the Porsche 944 S2; the 
300ZX delivers 222 hp at 6,400 rpm 
and 198 lb.-ft. of torque at 4,800 rpm, 
exceeding the Porsche's power rating by 
a few percent and slightly trailing the 
944's torque peak. (As a further salvo 
in the international horsepower war, 
this fall Nissan plans to upgrade the 
300ZX with an intercooled twin-turbo- 
charged version of the three-liter V6. 


Among the handful of cars designed for flat- 
out performance and handling, the Nissan 
Z-cars, the Mazda RX-7, and the Porsche 944 
have defined the state of the art for more than 
a decade. Several updates have made both the 
Nissan and Mazda longer, lower, wider, and 
more powerful cars than the spartan versions 
that startled the sports-car world when they 
were first introduced. In the meantime, Porsche 
has concentrated on upgrading its engines, 
staying with the same basic look. 

This year Nissan tossed out virtually every 
piece of the old Z-car and introduced what is 
its most sophisticated chassis. In contrast to 
the previous generation Z-car, the new 300ZX 
Is light-feeling, agile, and keeps the rear axle 
planted solidly. Its handling belies both its size 
and weight — nearly 350 pounds heavier than 
the RX-7—while the overall feel of the car was 
tight and integrated, marred only by poorly 
matched paint on some panels of our test car. 

Next to the completely re-engineered 300ZX, 
the refinements made to this year's Porsche 
944 S2 and Mazda RX-7 Turbo seem minor. 
Regardless, an improved suspension and more 
powerful rotary engine make the RX-7 more 


| muscular. Likewise, the new three-liter Porsche 


unit, which defies common logic about how 
large a four-cylinder power plant should be. It 
gets my vote as the most drivable, responsive 


STATE-OF-THE-ART SPORTS CARS 


The engine is rated at 300 hp and will 
likely challenge sports cars in the next 
bracket.) 


Paths to power 


All three two-seaters produce about 
200 hp and approximately 200 lb.-ft. 
of torque using three vastly different 
engine designs. To find out which ap- 
proach turns in the best performance, 
we brought the cars to the track. 

At weigh-in, we discovered that the 
Nissan 300ZX suffers a significant han- 
dicap: a curb weight of 3,336 pounds, 
the heaviest in our group. Nissan en- 
gineers acknowledge their concern by 
using an expensive aluminum hood 
and various other weight-saving mea- 
sures, but the Z-car also has a cast- 
iron engine block, two removable roof 
panels, four-piston disc brakes, and 
multi-link front and rear suspensions. 
All these items add weight. 

At 2,990 pounds the RX-7 Turbo is 
the lightest of the group, and the 
Porsche is in the middle at 3,070 
pounds. With its all-aluminum engine 
in front and transaxle in back, the 
Porsche actually has a slight rearward 
weight bias. The 300ZX is distinctly 
front-heavy, while the RX-7 carries its 
weight fairly equally over both axles. 

Acceleration tests placed the Mazda 
and Porsche practically in a dead heat, 
with the heavier Nissan 300ZX slightly 
behind. The RX-7 Turbo won the 0-to- 


Continued 


engine in the group. Clearly the 944 is at the 
limit of its refinement, but the new engine fits 
U.S. driving styles perfectly, and the front-rear 
weight balance is superb. Because of the 


near-perfect integration of all of its working | 
parts, | would rank the Porsche slightly ahead | 


of the Nissan in overall performance. The sim- 
plicity of design is demonstrated when the hood 
is opened: The Porsche is neat and orderly, 
while the Nissan is a tangle of tubes and wires. 


However, the claim wears off when you look at | 


some of the spare-parts prices: $191 for brake 
pads and $1,330 for an ignition module. The 


real irony of this test group is that despite its | 
$43,756 price tag, the Porsche 944 S2 makes | 


do without such creature comforts as a fully 
electric seat adjustment— included in both of 
the sub-$30,000 sports cars. The Mazda suf- 
fers by comparison in finish quality, but its 


agility in the lane-change maneuver demon- | 


strates its light, responsive feel. 
Edging the Porsche in O-to-60-mph time, 


the RX-7's turbocharged engine lags in 30-to- 


50-mph passing acceleration. Regardless, 
these minor flaws are only apparent when driven 
back to back with its toughest. competitors. 

In summary, the new 300ZX takes this ster- 
ling field by a narrow margin and establishes 
some new milestones in modern sports car 
design.—Dan McCosh 


Video Science Course for Children 


t Winner of the Association for the Advancement of Science Award 


| “Only 8 Years Old...And He's 


/ First Time 
in the U.S. on Y. 
Home Video. | 
Not Sold 
in Stores! 


"Look, Dad. Static electricity can actually bend water!" 


Teaching Me About Science!" 


Learn about the powers 


Acclaimed Video Science Course for Children 


Gives Your Child a Critical Early — 


A Head Start in Science for 
Children Ages 7-12. 


it's no secret: American schools are failing 
science. The National Science Founda- 
stion and the U.S. Dept. of Education have 
reported this time and again. The average 

y-uropean or Japanese student gets 
3 times more science instruction than the 
best U.S. science student! 


'|World Ranking of Science Student Achievement* 


. 1. England 5. Japan 9. Sweden 
10. Finland 
11. United States 
12. Canada 


.2. Hong Kong 6. Poland 


3. Singapore 


| 7. Norway 
15 4. Hungary 


8. Australia 


"Source — National Science Foundation 
(Performance in physical sciences, 4th-12th grades.) 
In tomorrow's super-tech world, science 
will be essential for success. U.S. kids are 
already being left behind. But now there's 
something you can do about it. 


+ 


Turn Your TV into a Teacher. 


|For the first time ever, your child can start 
earning science from the same learn-at- 
pone video program proven in Europe. 
Adventures Into Science is entertaining 
land effective. Winner of the prestigious 
FovanssIen of Science Award! 


Kids learn about the fantastic powers of 
light, gravity, magnetism, inertia, electric- 
ity — and much more. The London Times 
calls it "the most imaginative educational 
video program yet!" 

Dozens of dazzling experiments and 
demonstrations excite kids' curiosity, and 
teach basic scientific principles. 


Give Your Child What 


LAC qECY.——pR ae 
Aren't Providing. 


the Schools 


Adventures Into Science includes every- 
thing to master basic scientific principles. 
Twelve colorful.video lessons on six 50- 
minute videos that kids will watch over 
and over. Emphasizes the "hands-on" 
learning too absent in U.S. schools. A 
special Parent's Guide includes safe ex- 
periments for you and your children to 
do at home. You'll be thrilled when your 
child starts explaining science to you! Be 
delighted with his excited progress. 


Satisfaction Guaranteed. 


Adventures Into Science is priced afford- 
ably — just $26.95 per video. And there's 
no risk: you may return the set within 15 
days for a full refund. Order today! Give 
your child a critical early advantage in a 
competitive world. 


of magnetism. 
© 1989 MBI 
Early Advantage Satisfaction 
47 Richards Avenue guaranteed 


Norwalk, Conn. 06857 
Call Toll-Free: 1-800-367-4534 


Yes! Please send me the Adventures Into 
Science Home Video Course for Children. 
| understand only VHS format is available. 


Name 
PLEASE PRINT CLEARLY 


Address 


City/State/Zip 


Signature 
(All orders subject 10 acceptance.) 
Charge each of six monthly installments of 
$27 74* to my credit card: 
0 VISA O MasterCard O Diners Club O American Express 


Credit Card No. Exp. Date 
O I prefer not to use my credit card and will 
pay by check. Enclosed is my deposit of $55.48* 
for each set. | will pay the balance as billed in 
four monthly installments of $27.74* each. 


"Includes one-time $4.75 shipping/handling charge. 
CT residents add 8%: TN residents add 744% sales tax. 
Allow 2 to 4 weeks for shipment. 48 


Two-seat heat Continued 

60-mph contest with a 6.7-second time, 
followed closely by the Porsche at 6.8 
seconds, and the Nissan at 7.7 sec- 
onds. The Mazda barely edged out the 
Porsche in 50-to-70-mph top-gear ac- 
celeration, but dropped to last place in 
30-to-50-mph runs because at low en- 
gine speed the small-displacement ro- 
tary gets practically no help from its 
turbocharger. 

The results were even closer in brak- 
ing from 60 mph. All three cars have 
high-capacity disc brake systems with 
anti-lock control. The Nissan demon- 
strated a slight edge with the best stop 

| | | ofthe day in a phenomenally short 126 

From new car or truck to one that's older, from classic to Ec | | feet. The Mazda and Porsche were not 

exotic... whatever your answer, you're right. With Rislone? | = | far Senn. and po “4 rine apo rts 

— Engine Treatment in the oil of any car or truck engine, you | j eia owen even the slightest hint of 
ean count on performance like this: | rake fade. 


; ie On the handling grid, the 300ZX 
In new vehicles, Rislone prevents engine deposits; prolongs Iz had a major adhesion advantage that 
smooth, powerful engine operation. In older vehicles, it lis 


| helped it post the best scores in skid 
removes power-robbing varnish, gum and sludge; quiets | - RISI pad and slalom events. The lighter and 


noisy valves and lifters; and assures a quieter, smoother | E: better-balanced RX-7 was by far the 
running engine. E El easiest to wiggle through the double- 
So, whether new or old, 4-, 6- or 8-cylinder, reach for a ae fl lane-change course. Its elaborate tri- 
quart of Rislone. From first oil change to last. Fer Product information enc wnat me | axial floating hub system added an 

| element of passive rear-wheel steering. 
FREE Lube Tips booklet. Write today. —— |: ELAS id On mild maneuvers the outside rear 


wheel of the RX-7 will at first toe-out 

for quick response, but as cornering 

—À forces rise above 0.4 g lateral acceler- 

z _ ation, the rear wheels automatically 

EEN | | toe-in slightly to help stabilize the car 
NE | | through the lane-change cones. 

| In comparison, the Porsche is in be- 

tween: excellent grip and predictable 

1O LI cr n O a m breakaway characteristics. This helped 


| its performance on the skid pad and 


| a --—— 1 | | double-lane-change courses while its 
| | E Em = relatively slow steering was clearly 
d mn : | = | detrimental in snaking through the 


slalom course. 


EXPANDING FOAM | Overtheroad 


; 3 
Touch 'n Foam is the easiest, ^ gallons of cured foam — more and air conditioners To help flush out each car's overall 
most economical way to seal sealing power than 25tubesof = Fill any small holes and performance profile, we turned our 
and fill any opening. The caulk! ... Seal your home with cracks attention to over-the-road evalua- 
adhesive foam expands to fill Touch 'n Foam! Use Touch 'n « Fill tree trunks tions where each car's personality soon 
hard-to-reach crevices and Foam all around the house . . . - And many more uses! emerged. 

provides air-tight Insulation. e Seal under thresholds i The Porsche gobbles up every mile 
One can din up to 215 . TOUDE VORSS, GIF and of twisty road and begs for more. Its 
- Around utility lines, anten- torquey three-liter engine produces an 
nas, electrical "feed-through" intoxicating surge at 3,500 rpm that 
3 doesn't subside until you reach the 

6,400-rpm redline. 

Capable drivers will also appreciate 
the Porsche’s manners at the limit of 
adhesion. It relinquishes its grip grudg- 
ingly and holds tightly to the corner- 
ing line even when both ends of the 
car are sliding. You should expect re- 
markable handling with a $43,756 
sticker price, and the 944 does not dis- 
appoint. However, it does bring the 
least sophisticated suspension to this 
test, and the few shortcomings it does 


AVAILABLE IN THE HARDWARE DEPT. AT YOUR LOCAL STORE. | Continued 
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, an 


No other training—in school, on the job, 


ywhere—shows you how to trouble- 
shoot and service computers like NRI 


* PACKARD BELL COMPUTER 


HARD DISK 
» zoman Bara OVE VOU install 


512K RAM, 360K 


DIGITAL MULTIMETER 


E x 


Only NRI walks you through the 
step-by-step assembly of a powerful 
XT-compatible mont tita you 
keep—giving you the hands 
experience you need to work with, 
troubleshoot, and service all of today's most 
widely used computer systems. You get all it 
takes to start a money-making career, even a 
business of your own in computer service. 


No doubt about it: The best way to learn to service computers is to actually 
build a state-of-the-art computer from the keyboard on up. As you put the 
machine together, performing key tests and demonstrations at each stage of 
assembly, you see for yourself how each part of it works, what can go wrong, 
and how vou can fix it. 

Only NRI—the leader in career-building, at-home electronics training for 75 
mo po you such practical, real-world computer servicing experience. Indeed, 

other training—in school, on the job, anywhere— shows you how to trouble- 

hot and service computers like NRI. 


You get in-demand computer servicing skills as you 
train with your own XT-compatible system—now 
with 20 meg hard drive 
With NRI's exclusive hands-on training, vou actually build and keep the powerful 
new Packard Bell VX88 PC/XT compatible computer, complete with 512K RAM and 
20 meg hard disk drive. 
You start by assembling and testing the "intelligent" keyboard, move on to test 
the circuitry on the main logic board, install the power supply and 5 4 " disk drive, 
then interface your high-resolution monitor. But that's not all. 


Only NRI gives you a top-rated micro with complete 
training built into the assembly process 
Your NRI hands-on training continues as you install the powerful 20 megabyte hard 
disk drive—today's most wanted computer peripheral—included in your course to 
dramatically increase your computer's storage capacity while giving you lightning- 
quick data access. 

Having fully assembled your Packard Bell VX88, you take it through a complete 
series of diagnostic tests, mastering professional computer servicing techniques as you 
take command of the full power of the VX88' s high-speed V40 microprocessor. 

In no time at all, you have the confidence and the know-how to work with, 
troubleshoot, and service every computer on the market today. Indeed you have 
what it takes to step into a full-time, money-making career as an industry technician, 
even start a computer service business of your own. 


No experience needed, NRI builds it in 


You eed no previous experience in computers or electronics to succeed with NRI. 
You start with the basics, following easy-to-read instructions and diagrams, quickly 


| 


cp Peg rh ge earl adapt ap gd 
double-sided disk drive. 


MONITOR 


High-resolution, non-giare, 1 
monochrome monitor with tilt an. and 
Swivel base. 


TECHNICAL MANUALS © 
with 


moving from the fundamentals to 
sophisticated computer servicing 
techniques. Step by easy step, you 
get the kind of practical hands-on 
experience that makes you uniquely 
prepared to take advantage of every 
opportunity in today's top-growth 
field of computer service. 
What s more—you learn at your own 
pace in your own home. No classroom 
pressures, no night school, no need to 
quit your present job until you're ready 
to make your move. And all throughout 
your training, you have the full support of your personal NRI instructor and the NRI 
technical staff always ready to answer your questions and give you help whenever 
you need it. 


TC 


Your FREE NRI catalog tells more 


Send today for your free full-color catalog describing every aspect of NRI's innovative 
computer training, as well as hands-on training in robotics, video/ audio servicing, 
electronic music technology, security electronics, data communications, and other 
growing high-tech career fields. 

If the coupon is missing, write to NRI School of Electronics, McGraw-Hill 
Continuing Education Center, 4401 Connecticut Avenue, Washington, DC 20008. 
PC/XT and XT are registered trademarks of International Business Machines Corporation 


pee 


| MFI Luis 


McGraw-Hill Continuing Education Center 
i 4401 Connecticut Avenue, Washington, DC 20008 


Vf check one FREE catalog only 
| Computers and Microprocessors 
[ ] Robotics 
[ ] TV/Video/Audio Servicing 
Í [ ] Computer Programming 


For career Courses 
approved under Gl bill 


C] check for details 


[_] Security Electronics ! 
C] Electronic Music Technology ! 
C] Basic Electronics i 


L] Data Communications 


\ Name (please print) Age 

] Address - 

Í City/State/Zip ] 

l Accredited by the National Home Study Council 101-099 i 
L å å å å å LL. L. LIILL LL D 1 083 3$) 


Two-seat heat Continued 


POPULAR SCIENCE TEST RESULTS - 


| Porsche 944 $2 
Nissan 3007X its 
Mazda Turbo 
ACCELERATION 

and HANDLING - 


Double-lane done mhi... Aa 
Slalom (mph)... MERC IAS 
Road-holding i... 


BRAKES 
60-0 mph cold (f)... 
60-0 mph worm pom Ec DUDAS 
60-0 mph hot (it.).... 


— NOISE 
wi. 


Engine .... 3.0L Vb 


Valve train... y DOHC, 4 valves/cylinder 
Power at engine speed (hp @ rpm)... 222 @ 6,400 
Torque al engine ÉÀ m -f. @ ? mpm)». 198 @ 4,600 
Compression ratio .. oe im 10.5:1 
TRAMIMO sci | 5-speed manual 
Finol drive ratio... | 408:1 
CHASSIS 
Frost suspension... rtnnnnanes Independent, muti-link, coil 
springs, stabilizer bar 
ee Ip E | Independent, multi-link, 
coil springs, stabilizer bor 
SHOUTING gear isset Rock and pinion, power 
Turning cirde ... 34.1 
Broke ... M MI ed Disc, dist; power 
EPA MILEAGE 
Highwoy ... —————— A 
DIMENSIONS 
Whoolbase (in)... | 965 
Length senes campeon | 169.5 
Width (in.) .... 70.5 
Height (in.).. à 49.2 
Curb weight (lbs. ] distribution (% front: war.. diss | 2, 3,336/54:46 
Fuel tonk (gal.].. 18.7 


interior volume (cu. Msn Poe c | 732 
Trunk volume e 13... 


$27,300 
529,250 
Electronic equipment 

package $1,600; pearl glow 
paint 5350 


Base price... 
Price os ead. 
Major options (over $100)... 


PS SERVICEABILITY 


Total of 12 iis of 60 inm items... 
Best feature ... - — 


34 
Fuses 


Worst bokns... " Spark plug access 
SPARE-PARTS COS - 
Broke pods, front... 30 $5.59 
Brake pads, reor.. —— 30 a 
Front shock/ strut insert (a. 7] 106 
Front fender... estudios 204 170 
Alternator .........: 182 230 
Fuel pump......... 258 19] 
Ignition module... 520 203 
Grille................. NA. 27 
Front viri 1,030 45 
Windshield ... 197 49] 
Toillight len.... 121 || 92 
“Hor available 


'Unit manages ignition, fuel injection, ond diagnostics 
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have are glaring: The ride quality is in- 
ferior to the Japanese-designed sports 
cars, particularly over expansion joints 
where the 944 sounds and feels as taut 
as a snare drum. It has an awkward 
tendency to squat back on its haunches 
during hard acceleration. And we found 
the 944 S2's on-center handling— its 
ability to run straight and true with- 
out constant correction—was surpris- 
ingly poor. 

The Mazda RX-7 Turbo, on the other 
hand, is ever agile and always eager 
to please. Its speed-sensitive steering 
is light to the touch up to 50 mph, 
where it feels firm and substantial. 
Ride motions are gentle yet the shock 
absorbers keep body motions well in 
check. When punched to its limit, the 
RX-7 comes close to the keen edge han- 
dling of the 944 S2 without demand- 
ing quite as much skill behind the 
wheel. 


A step ahead... 


The Nissan 300ZX is clearly a step 
ahead of the others in its ability to 
blend an excellent ride with enthrall- 
ing handling and good speed. This con- 
tender is slightly wider and heavier 
than either the RX-7 and 944 S2, so it 
trades some agility for rock-solid sta- 
bility in every maneuver you care to 
throw at it. Part of this is attributable 
to its unique multi-link front suspen- 
sion (see box The Missing Link). We 
found that the 300ZX has one other 
significant edge over its 200-hp com- 
petition: raw sex appeal. The new 
Nissan draws a crowd better than a 
county fair kissing booth. More than 
once, we left the car and returned to 
find curious noses pressed against the 
windows and plenty of questions to an- 
swer. The queries were always the 
same: What is it? How fast will it go? 
What does it cost? Until now, it took a 
Ferrari, Lamborghini, or Maserati to 
spark such interest. 

Picking a winner from this group is 
not easy. In simple value terms the 
Mazda RX-7, with its $27,884 final 
price, is the best combination of driv- 
ing enjoyment, speed, and handling of 
the bunch. If you need a distinguished 
pedigree to feel good about your ride, 
by all means select the Porsche 944 S2. 
Even at an astronomical $43,756, it is 
a world-class driving machine that is 
sure to satisfy. But if you're a sucker 
for a beguiling fender, if you appreci- 
ate leading-edge technology, and you 
hunger for a sports car that is an ab- 
solute joy to drive, there is but one way 
to travel: the new Nissan 300ZX. By 
successfully applying the fruits of ad- 
vanced automotive engineering, Nis- 
san has regained the top-gun status 
in the 200-hp class. 
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| For openers, the great minds in our T H F R F d S A our dealers have the understanding 
i labs have developed oil stains with | ' and know-how to help make your 
fg a special combination of protection LOT O F staining project a success. They'll 
and good looks. We start with ! ce eek. advise you on how to prepare the 
: 100% pure linseed oil to penetrate T H | N k | N (3 surface, pick the right product and 
and reinforce wood fibers. Then BF H N D get great looking results. So theres 
we protect the wood from weather | | a lot behind Olympic. A lot of it 
y and enhance its beauty by adding F V F R T C A N very scientific, a lot of it very human. 
micro-milled color pigments. So ! " So go see an Olympic dealer. 
Q F O | Y M p C These guys are smart. 
or extra-protection WeatherScreen" | e] L ST Al N 
| Preservative Oil Stain. Even better, : oE ONE wa OLVM P C 


Albert Einstein is licensed by the Roger Pachman Agency. Beverly Hills, CA 


K its smart to use Olympic? Oil Stain 


BY DAWN STOVER 


Plane preview A 

Engineering students at Virginia Poly- 
technic Institute and State University 
built this 75-foot mock-up of the Na- 
tional Aero-Space Plane. Rolled out on 
May 5, the mock-up was displayed at 
the Paris Air Show and the Dayton Air 
and Trade Show this summer. 


Braiding machine > 

A three-dimensional braiding machine 
developed at North Carolina State Uni- 
versity weaves black carbon fibers into 
a conical shape. Combined with a resin, 
the braided fiber is stronger than steel. 
Dr. Aly H. El-Shiekh, a textile engineer- 
ing professor, holds a sample shaped 
like a rocket nozzle. 


Rust buster A 


Nothing placed inside this garage-size 
structure will rust, crack from dryness, 
or deteriorate from ozone, claims its 
maker. Built of lightweight Du Pont ma- 
terials, the airtight $950 Ultibar Shel- 
ter System protects antique autos and 
industrial equipment. Di-Comm-Corp., 
Box 155, Black Mountain, N.C. 28711. 
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Trail helmet A 

This lightweight helmet contains a layer 
of foam that protects a bicyclist from 
head injuries. But unlike other “soft- 
shell" helmets, which have fabric cov- 
ers that can get caught in overhead 
branches, Giro Sport Design's Ham- 
merhead has a thin, slick plastic shell. 
The $80 helmet is designed specifically 
for mountain bike riders. 


Portable power A 

One of these three-volt AA rechargea- 
ble lithium batteries can replace two 
conventional rechargeables, reducing 
a battery pack's size by half and its 
weight by 65 percent [“Rechargeable 
Lithium Batteries," Dec. '85]. Moli 
Energy's Molicel* requires special cir- 
cuitry, so it must be designed into prod- 
ucts. It's being used in portable radios, 
phones, and computers. 


| < Artificial aurora 


The blue glow inside this 
vacuum chamber at the 
Georgia Institute of Tech- 
nology comes from a man- 
made aurora. Scientists 
hope that by studying this 
miniature plasma display 
they will be able to under- 
stand phenomena such as 
the Antarctic ozone hole, 
without launching costly 
satellites. 


Ski shoot A 

Museum visitors who 
see “To the Limit,” an 
Imax/Omnimax film 
about human athletic 
performance, will be 
treated to a 60-mph 
downhill ski run shot 
from the perspective of 
a champion racer. Spe- 
cial mounts held the 80- 
pound camera required 
to shoot the scene. 


Different spokes > 


These battery-powered 
bicycle lights ($25) will 
catch motorists' eyes. 
When the bike is mov- 
ing, two red-and-yellow 
fixtures attached to each 
wheel produce double 
circles of spinning light. 
Edmund Scientific, 101 
E. Gloucester Pike, Bar- 
rington, N.J. 08007. 


Screw-on button » 


Lose a button? Here's 
an easy fix: Screw the 
Spearbut's threaded 
probe into the fabric of 
your garment, and snap 
off its tip. Molding on 
the plastic button makes 
it look like a real one 
(top). Spearbut Svenska 
AB, Sandelsgatan 6, 115 
33 Stockholm, Sweden. 


Convertible car seat V 


Ted Yanus, the inventor of this combina- 
tion car seat/stroller took an ordinary 
Fisher-Price car seat and added collapsi- 
ble running gear, including rear brakes. 
He claims it takes less than 10 seconds to 
switch from on-road to off-road mode. 
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High-tech plum ber’s helper 


With this pistol-grip plunger you'll have 
30 psi of air pressure to apply to a 
plugged drain. A few strokes on the 
T-handle pump charges the air reser- 
voir. Pulling the trigger then releases 
the trapped air, which quickly zaps 
any obstruction along the drain pipe, 
claims the maker. The tool also seals 
the overflow aperture. Different nozzles 
for other drain layouts are supplied. 
Perotto S.r.L., Strada Roma 5/b, 43035 
Felino (Parma), Italy. 


New-tech whammer A 


Skil calls it the Electro Mechanical 
Hammer (E.M.H.) and claims it gives the 
reduced vibes of a pneumatic rotary 
hammer at a price more like that of a 
hammer drill. The patented hammer 
mechanism actually strikes the output 
spindle, thus providing a much harder 
blow than does the ratcheting mecha- 
nism of a hammer drill, says Skil. Re- 
sult: better penetration in concrete at 
lower rpm. And that means bits last 
longer. The E.M.H. also works as a con- 
ventional drill. List price: $235. 
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Rough and tough A 


You can scrape, sand, and 
shape just about any mate- 
rial with Dragon Skin— 
hardened steel sheets with 
750 cutting edges punched 
in every square inch. The 
rasplike sheets are 4'4 by 
12 inches and can be cut 
(with snips) to any size. A 
quick rinse rids them of de- 
bris. A pack of five sheets 
is $17 (ppd.) from Leichtung 
Workshops, 4944 Commerce 
Pkwy., Cleveland, Ohio 
44128. 


Haveit your way with Rub- 
bermaid's Work Space Sys- 
tem: You can attach the tool 
racks, bins, hooks, and 
cord sling to wall strips 
(as shown) or to pegboard, 
or screw them to the wall. 
Work Space is sold both as 
components and sets. Rub- 
bermaid Inc., 1147 Akron 
Rd., Wooster, Ohio 44691. 


d Trouble(less) light 


Or at least cordless; this 
Houseworks trouble light 
is powered by a 7.2-volt 
rechargeable nickel-cad- 
mium battery. Price: $45 
with battery and charger, 
$23 without. (All cordless 
Houseworks products can 
use the same battery.) 
Houseworks Division, Inter- 
national Consumer Brands, 
126 Monroe Turnpike., 
Trumbull, Conn. 06611. 


ruggedness to withstand all weather 
conditions. And glove-size handholds afford a 
comfortable, sure grip. The rail is available in 
three different lengths to suit almost every 
job situation. 


d 

k Who Should Own SmariLevel 

i Contractor Homeowner Builder 

d Carpenter Job Inspector Engineer 
Roofer Architect Machinist 

" Mason Remodeler Teacher 
Plumber Cabinetmaker Hobbyist 

x A Great Level at a Great Value 

- i Each SmartLevel is composed of the Sensor 

3 "- Module and any one of the three rail lengths, 
" | E- y | which are sold as individual components and 
| E. | TM | 2 may be ordered in any combination. The 
1 introd ucing tie SmartLevel — the first Sensor Module locks into any handhold of the 


| | ! H E ! 4 e 2-, 4-, or 6-foot rail. It can be easily moved 
"self-balancing" professional level with — 1757557 raito another o may be 
. @ built-in electronic measuring system. a, 


The SmartLevel is not available through any 


SmartLevel is like no other professional level engineer, who first made his living as a store, but exclusively through Wedge 
- available today. SmartLevel actually calculates trained carpenter. His work reflects the "state Innovations. Act now, 
and displays the exact incline of any surface. of the art” in the use of microelectronics and and take atlvantage 
2 For the first time, you can take precise tool design. of =x Vie 
measurements from dead level to plumb — : introductory price 
y and be assured that every reading will be Electronics: The Big while supplies last. 
| precisely accurate. Difference 


With this one dependable tool, you can set 
concrete forms, drainage lines, door frames, 
the pitch of a roof, kitchen cabinets — even 
a radial arm saw. You will work faster and 
smarter, because measurements will be 
quick, exact, and precisely accurate. 


SmartLevel's advanced 
digital electronics consist of a 2’ rail only $25.00 


Measure Any Slope Four Ways patented micro-calculator and gravity leveling 4’ rail only $50.00 
| sensor, housed in a tough polycarbonate 6’ rail only $75.00 

Sai bee “ae ale" the slope of i ‘ module. That's the heart of the system. And rail only : 
one f and unm me xd ou agens las what a difference over the old bubble! Money- Back Guarantee 
a simulated bubble. And you can adjust the Just four large buttons control the functions: Try SmartLevel for 30 days. If you are not 
accuracy of the reading from 1/2 degrees for on/off, leveling modes, sensitivity, and completely satisfied, you may return it for a 
rough work, to 1/10 degrees for a critical fit. leveling reset. The LCD pr ovides a clear full refund. SmartLevel also carries a one-year 
Es. | l m digital readout of all functions. And the whole warranty for defects in materials and 
dde: spem vol veal Ser system runs on one standard 9-volt alkaline workmanship. That's our solid guarantee. 
IBS liga tala ita UAE battery. It’s that simple. 

It | low, i 
ee 3 sip n tram ove nr below SmartLevel is a real “knockabout” tool. The Order Now By Phone or Mail 

| " sturdy 6-inch Sensor Module is weather- , k SME 
Rebalance By Pushing A Button resistant, and truly rugged. Being tossed H7 Re D 
Bubble levels can be knocked out of balance, ^ around or rained upon won't faze SmartLevel. xr ca ! À 
but not SmartLevel. Just push a button to A Major Advance In Rail Design 7:30 am to 5:00 pm PST Monday -Friday 


Please mention number I9PS 


WEDGE 


IN M O V À T I QN S 


reset the internal leveling sensor. In a matter 
of seconds, it's releveled as good as new. No 
delays, no mistakes, no guesses — just 
incredibly consistent accuracy, everytime. 


SmartLevel is a dramatic advance over 
the conventional bubble level. As you might 
expect, the idea came from a Silicon Valley 


The sleek aircraft aluminum and teak rail 
introduces the latest improvements in tool 
design. It is beautifully balanced and easy to 
handle, due to the unique triangular shape 
and broadened base. The teak complements 
the strong aluminum frame, and was chosen 
especially for its strength, durability, and 


f 


. B í 7 7 "The sensor module is interchangeable between all rails. eae [ 
| yu à uctory 
SmartLevel Reads Angles Four Ways — Instantly — | pesiin tens oes ERIT mem 
Degrees of Slope: Useful for installing counter- ; Sensor module w/2' teak rail | SMTR2 | — — | ^ $10495 ^ [S 
tops, for critical carpentry, for setting doors, for $ 5 x |SMTR4 | | — $12995 — |$ i 
job inspections. i Sensor module w/6 E |SMTRG | — | — $15495 — |8 i 
i I Sensor module oni SM [| 8795 f; i 
| Percent of Slope: Necessary for measuring | soa Se i 
deck slopes, for setting drainage lines, for eee pa Lm | — | — $599 T$ i 
masonry and landscaping grades. SmartLevel | Gteskralony —  — | me | | 8759 [S I 
ends tedious transit work. i Check CA residents: Add 6.5% sales tax ] 
i Hei MC Shipping: add $5.00 per rail ordered | I 
: "EC $4 —— a Total 
Inches Per Foot: An exact calculation of "rise quem - aa ] 
and run" of a slope — useful in setting pitch ofa — ! iid 5 7 i 
roof, stairways and many carpentry jobs. init 
m Name 
Bubble Deo SmartLevelsimulates the con-  ! imagi. = I 
ventional bubble for checking standard level or i Soi i MARA | 
plumb measurements. y Daytime Phone p ae O o ee a : 


Wedge Innovations * 532 Mercury Drive * Sunnyvale, California 94086 
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^ 
Quick worker > 
Add up to 16 megabytes of memory, up ! 
to 1.3 gigabytes of storage, and a 33- 
megahertz Intel 386 microprocessor - ^ 
with 64 kilobytes of cache memory. Re- E 
sult: the high-speed Compaq 386/33 
| computer. Made for computer-aided- E 
design work, financial modeling, soft- : 
ware development, and multi-user d 
systems, it's $10,499. 
~ 
^ 
| x 
< in your movies n 
Make home video movies—or be in 3 


them by setting the self timer on 
Minolta's Master Series-8 81 8mm cam- 
corder. Other features: an interval timer 
for time-lapse recording and an elec- 
tronic shutter for capturing high-speed 
events without a blur. It's $1,625. 


ae eT 


Pop-up programming A 

Plug in one of Zenith’s new Digital Sys- 
tem 3 TVs, and pop-up on-screen menus 
guide you through its operation and in- 
stallation. For instance, you'll see dis- 
plays of how to attach the TV to an 
antenna, cable, and VCR. The menus 
are color coded and labeled for quick 


on-screen reference. The 52-inch model 
is $3,695. - 


MAGNAVOX 


Simple, not stupid A 

Don’t let its appearance fool you. While made to look and 
operate simply, the Magnavox Smart ’N Easy VCR contains 
advanced features like Dolby stereo, on-screen programming, 
and 44-function remote control. It’s $570. 


Picture player V 

Don't know the words to the song playing on this 
$500 JVC CD player? Turn on the TV: This is the 
first CD + Graphics disc player. Words, pictures, and 
graphics from the new CD+G discs are displayed 
as they're played. 


Talking VCR A 

Now there's no reason to miss your favorite TV 
shows. Call home, and the Panasonic PV-S4986 ET 
S-VHS VCR answers the phone. She (the synthe- 
sizer voice is female) talks you through the pro- 
gramming via the remote telephone's touch-pad 
buttons. Price: $1,149. 
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“They WereDesiened To Play Music 


d Make It Sound Like Musi 
ANG t Sound Like Mus... 
This They Do Very Well, InAMost — / du Ere 7 N (Hae iion 
Unobtrusive Way, At A Bargain Price... IP Ye | AN |S 

It's Hard To Imagine Going Wrong bass 


With Ensemble! uis: 


Stereo Review Sept. '88 | 7 = 
nbridoe 4 rez ency units exactly where they should, b bass. Youcan'tdo this with conventional 
m eh Hake RR shoei pede ie ees the same enclosures as the low ones 
the sound once reserved for the best speakers Ensemble, on the other hand, takes At only $499*—complete with all hardware 
under laboratory conditions. It virtually dis- advantage of your room's acoustics. The ear and 100’ of speaker cable—Ensemble is the value 
appears in your room. And because we can't tell where bass comes from, whichis why on today’s speaker market. 
market it directly, Ensemble costs hundreds Ensembles bass units can be tucked out ofthe — i 
less than it would in stores. Call 1-800-AKA-HIFI 
| E^ g .. way—on the floor, atop bookshelves, or under 1-800-252-4434 
-—— (E |. fumiture. The satellites can be hung directly on (1- -4454) 
A EE T3 che wall, or placed on windowsills or shelves. Our toll-free number will connect you to a 


No bulky speakers dominate your living space, ^ Cambridge SoundWorks audio expert. He or she 
yet Ensemble reproduces the deep bassthat Will answer all your questions, take your order 
— ieee soumdvrs aud expr wilcontime as 
| ridge Soun adio expert will continue as 
Not all the differences are as a Shak he hick 
bé your personal contact with us. We you 
obvious as our two subwoofers. like this new way of doing business. 

_ Unlike seemingly similar three- H ‘In Canada, call 1-800-525-4434. Audio experts 
piece systems, Ensemble uses | are on duty Mon.-Sat., 9AM-10PM, Sun., QAM- 
premium quality componentsfor — B 6PM Easter Time. Fax 4: 617-332-9229. 
maximum power handling, indivi- A= 
dual crossovers that allow several { | 
wiring options and cabinets 


Henry Kloss, creator of the dominant speaker models 
of the ‘50s (Acoustic Research), ‘60s (KLH), and '70s 
(Advent), brings you Ensemble, a genuinely new kind of 
speaker system for the '90s, available only factory direct 
SoundWorks. 


The best sound comes in four 
small packages. 

Ensemble consists of four speaker units. 
Two compact low-frequency speakers repro- 
duce the deep bass, while two small satellite 
units reproduce the rest of the music, making 
it possible to reproduce just the right amount 
of energy in each part of the musical range 


Saath UE Me. MER 


without turning your listening room into a | | 
stereo showroom. Unlike seemingly similar "IN 
à F satellite systems which use a single large —_ 
Your listening room works ^ ^ — subwoofer Ensemble uses two separate, compat — — — — —— — —— —3 
with Ensemble, notagainstit. ^ Asus. de aee im revar ie | CAMBRIDGESOUNDWORKS | 
No matter how well a speaker performs, Fidis dass uw Suite 126 SEP, 154 California St., Newton, MA 02158 
- at home the listening room takes over. If you C Send more information and test reports. 
put a conventional speaker where the room egedly constructed for proper acoustical | C Send Ensemble risk-free for 30 days, for$499* | 
can help the low bass, it may hinder the upper ne ne die. We even gold-plate all connectors | 1 Send an Ensemble Gift Certificate for $499* | 
ranges, or vice-versa. to prevent corrosion. An even bigger difference | I'm paying by O Check CMC C) Visa O AmEx | 
is how we sell it... | Acct. Number — Xp, | 
What Henry Kloss tells his friends Signature | 
Every time I came out with a new speaker at Thousands agree: the best as | 
AR, KLH, or Advent, my friends would ask me, showroom is your living room. | — | 
"Henry, is it worth the extra money for me to trade We make it poshi vison Ensenhi | Address | 
up?" And every time | would answer, "No, what i It po e to audition He | Uy — —— — —À Sub M renee | 
you've already got is still good enough" the right way—in your own home. In fact, Phone (Area Code) Number 
But today, with the introduction of Ensemble, Ensemble is sold only by Cambridge Sound- 
tell them, "Perhaps now is the time to give your old Works directly from the factory. Listen for hours | FORIMMEDIATE SERVICE: 1-800-AKA-HIFI 
Speakers to the children. without a salesman hovering nearby. If after | PER Sea Nike Pana ANO SEG, | 
30 days you're not happy, retum Ensemblefor — |. : Ea helt time usually 2-7 day 
Ensemble is a Trademark of Cambridge SoundWorks, Inc. a full refund. L ies D RR ena i | 


BY ARTHUR FISHER 


5001 


Handyzoom 


Wireless remote 
zoom 35 A 


The object next to the autofocus 
camera in this photo is the Canon 
Sure Shot Zoom XL/s detachable 
radio remote control unit, which 
can trigger the shutter and move 
the built-in 39-85mm f/3.6-7.3 
power zoom lens to one of three 
focal lengths: wide, middle, or : ! | 7 
tele. The remote control operates x a > ins “a 
up to 16.4 feet from the camera, 
and has two modes: instant re- 
lease and two-second delay, to 
allow the photographer to zoom 
into the picture. List price: $500. 


Ti 


for back-lit situations. $700. 
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Designers at Olympus have 
launched a retro-look 35mm cam- 
, era dubbed the O-product. It’s ac- 
tually an auto-everything point- 
and-shoot in a shiny aluminum 
body, using DX film coding, auto 
film advance and loading, and an 
active infrared autofocus system. 
The lens is a 35mm f/3.5, and the 
flash unit has a recycling time of 
2.9 seconds with a lithium battery 
(4 seconds with AAA alkalines). 


Auto composition A 
Tired of composing your 
own shots? The Chinon 
Auto 5001/Handyzoom has 
the ability to relieve you of 
that chore. The power zoom 
35—70mm lens has a switch 
that lets the camera sense 
the array of subjects in the 
viewer and zoom to a focal 
length that provides a pleas- 
ing image. The Handyzoom 
lists for $430. 


| Perfectionist's 


loupe 


Superb optics from Wetzlar, 
Germany, make the EMO 
Macromax 5X Critical Fo- 
cus Loupe a pleasure to use. 
Its 48mm field of view com- 
pletely covers a 35mm slide. 
It’s $240 from Saunders, 21 
Jet View Dr., Rochester, 
N.Y. 14624. 


What? The famous Leica red dot on 
a point-and-shoot 35? Yes. The Leica 
AF-C1 uses a five-beam infrared 
autofocus system with focus lock, 
and has a powered dual-focus lens: 
40mm at f/2.8 and 80mm at 5.6. The 
autoexposure system compensates 


Model 976 


p Road & Track 's recent test of currently 
available radar detectors, BEL VECTOR 3 
rated number one in both K and X band 
sensitivity. Rarely is one radar detector best 
in both K and X bands. In fact, VECTOR 3 
posted the highest K and X band sensi- 
tivity levels ever recorded! The results 
confirm BEL's performance advantage: 


| excellent sensitivity, posting the 
r highest figures in this survey for both 


It's now clear. BEL technology offers 


unmatched performance. And with today's 


sophisticated radar equipment, nothing is 
more important than the best possible 
a performance. 


VECTOR 3's performance edge is 
achieved by adapting a technology used in 
military satellite communications. We call it 
Image Rejection Technology®, or IRT® And 
through its use, VECTOR 3 provides a level 
of sensitivity unequaled by any other radar 
detector manufacturer—a definite advan- 
tage for detecting Instant On or Pulsed 


— oe F 


» radar. And when Instant On or Pulsed radar 


is encountered, VECTOR 3 warns you with 
a separate audio alert. 


But outstanding sensitivity isn't your only 
r advantage. VECTOR 3 also detects Ka band 


VECTOR = 


+ 2 T FERA iii ALERT faz zz 
ETE &us2n2984835 
i ca © 


"Vector 3 maintains a BEL tradition of 


K and X band radar.” Road & Track, Nov '88 


Radar 
Detector 


radar, now increasing in use throughout 
the U.S. and Canada. And VECTOR 3 also 
effectively reduces false alerts from non- 
police sources without any loss of sensitivity 
to police radar. 


Laboratory Tests* 
Sensitivity, dBm/cm* 
X-band K-band 
mee i oe 119.6 


| Radio Shack Micronta 


Road PatrolXK...... 
Uniden RD9XL 
Whistler Spectrum 2 
Average unit 110. Ts 
Source: Road & Track, Nov. 1988 
*Conducted by Advanced Product Evaluation 
Laboratory, Inc 


BEL VECTOR 3 is the only unit in this test that also 
detects Ka band radar. 


. 106.3 


Highest K And X Band Sensitivity 
BEL VECTOR 3 


Road & Track, Nov. 1988 


The IRT* Difference 
A police radar signal i is often buried by 
microwave "noise", making it invisible to 
ordinary superheterodyne detectors. Image 
Rejection Technology? however, reduces 
this surrounding microwave "noise" 
making the same police radar signal visible 
for early detection. 


VECTOR 3 with IRT* 
sees the same signal 
clearly by reducing 
microwave "noise". 


How a conventional 
superheterodyne 
radar detector sees a 
police radar signal. 


Performance this complete also includes 
a long list of features that makes driving 
with VECTOR 3 easy and convenient. 


VECTOR 3 is only $279.95 and comes 
with a full one year warranty on parts and 
service. To order your VECTOR 3, or to 
Obtain the name of a dealer near you, just 
call toll-free. 


1-800-341-1401 U.S.A. 
1-800-268-3994 Canada 


New European 3 Band radar detectors are now available. Please 
inquire for more information. 


*Registered trademark of BEL-TRONICS LIMITED 


BEL-TRONICS LIMITED 
The Intelligent Choice 
976PS 
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t sounds like the perfect appliance 

for a cramped London flat—a computer 

that turns into a washing machine. That's what turned 

up in the offices of British Telecom, where employees 

found that their computers were infected with a laundry- 

obsessed virus. Periodically, the machines would take time 
out from normal tasks and appear to transform themselves 
into front-loading washers. The virus produced pictures that 
made the screens look like spinning washtubs. 

Not every virus is designed for laughs. In fact, many of 
the rogue programs are downright nasty. Less than a year 
ago, a programmer unleashed a massive attack on Internet, 
a nationwide network linking military, academic, and in- 
dustrial research facilities. The well-publicized incident 
heightened public awareness of a growing problem: elec- 
tronic infections that threaten the security of computer- 


lar 
cience 


SEPTEMBER 1989 


iruses, worms, 
ns, and 
_ bombs 


These electronic infections 
can make computers sick. Vi- 
ruses have already crippled 
huge government networks as 
well as personal computers 
—and they've spread as far 
as Moscow. Are they really as 
contagious as they appear? Is 
your bank's computer system 
safe? Is the Pentagon's? Does 
your computer need a “vac- 
cine” program? 


By DAWN STOVER 


SCULPTURE BY TIMOTHY YOUNG 


ized information. And it’s not just large networks that are 
vulnerable. The main targets have been personal computers. 

But computer doctors have come up with a number of 
ways to detect and prevent electronic epidemics, including 
“vaccine” programs, protective hardware, and an assort- 
ment of other prescriptions. Do they work? Do you really 
need them? The jury is still out. 


Parasitic programs 


Like a biological virus that takes over a living cell, a 
computer virus contains a set of coded instructions that 
enable it to invade a host, replicate, and infect new hosts. 
A sophisticated virus can spread undetected for a long time, 
waiting for a signal to begin destroying data. The triggers 
vary. For example, one common virus is programmed to 

Continued 
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wreak havoc only on Friday the 13th. Another comes to 
life after it has spawned four clones. 

One thing all viruses have in common is that they’re para- 
sitic—they attach themselves to other programs. By this def- 
inition, the “virus” that struck Internet wasn't technically 
a virus at all, Experts say it was really a worm, a program 


tions that controls the computer’s operations and allows 
the user to run other software as well as devices like print- 
ers and modems. 

A boot virus typically replaces the first track on a disk 
with part of itself. It then hides the rest of the virus, along 
with the real boot sector, somewhere else on the disk—an 


that copies itself repeat- 
edly, but is self-contained. 
Trojans and bombs, two oth- 
er forms of electronic van- 
dalism that are sometimes 
called viruses, arent even 
self-replicating. A trojan, 
named for the famous Tro- 
jan horse of Greek history, 
is a program that seems 
harmless, but contains a 
malicious snippet of soft- 
ware. An unsuspecting user 
might try out a new com- 
puter game, for example, 
only to find that his hard 
disk has been reformatted 
during play. Bombs, which 
are similar to trojans, but 
need not be brought in from 
the outside, are also con- 
cealed in ordinary pro- 
grams. A disgruntled em- 
ployee, for example, might 
plant a “time bomb” sched- 
uled to “explode” a month 
after he has been fired. 
What does a virus do once 
it gets inside a computer? It 
can attach itself to the boot 
sector, the operating system, 
or an executable program 
(see drawing). The boot is 
a start-up program that’s 
loaded before any other soft- 
ware. It prepares the way for 
the operating system—a 
complicated set of instruc- 


SOURCE: COMPUTER VIRUS INDUSTRY ASSOCIATION 


FALL 1987 
HOST: IBM PCs AND COMPATIBLES 
DESCRIPTION: 


e DESTROYS ALL SYSTEM DATA 
SYMPTOMS: 
ALL DATA 


BEFORE DATA DESTRUCTION ARE SLIM. 
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ORIGIN: LEHIGH UNIVERSITY, BETHLEHEM, PA., 


* INFECTS COMMAND.COM FILE e INCREASES FILE SIZE 
BY APPROXIMATELY 20 BYTES e CHANGES CREATION 
DATE AND TIME e ACTIVATES AFTER FOUR INFECTIONS 


e CHANGE IN SIZE OF COMMAND.COM e LOSS OF 


NOTE: BECAUSE OF A SHORT ACTIVATION PERIOD (FOUR — 
INFECTIONS), THE CHANCES OF DETECTING LEHIGH — | 


VIRUS INSERTION 
BEFORE 


VIRUS REPLACES INITIAL LOAD 
INSTRUCTIONS WITH PIECE OF ITSELF | 


VIRUS 
RETURNS 


pem — 
BENE 30 
pane " 
VIRUS INSERTS d 
MAIN PORTION 
OF ITSELF INTO 
PROGRAM FREE SPACE 


tions with new instructions that pass control to the main 
body of the virus code. If there’s space available, the main 
code embeds itself in the program. If not, it attaches itself 
to one end of the program. After the virus code is executed, 
it returns control to the program, which begins going 
through its normal routines. All this happens so quickly 
that the user may not notice anything unusual at first. But 
the virus, which has been copying itself onto other files, is 
triggered to begin its destructive activities at some point—on 
a certain date, for example. Below are the characteristics of 
the six most common viruses. 


nVIR 


HOST: MACINTOSH 
DESCRIPTION: 


DESCRIPTION: 
e INFECTS ANY APPLICATION PROGRAM e INCREASES 
PROGRAM SIZE BY 7 KILOBYTES @ SEEKS OUT NEW 
HOSTS AT 3'4-MINUTE INTERVALS e CREATES NOTE PAD 
AND SCRAPBOOK FILES IN SYSTEM FOLDER e CREATES 
INVISIBLE SCORES AND DESKTOP FILES e LOOKS FOR 
EXISTENCE OF SPECIFIC FILE NAMES FOR DESTRUCTION 
SYMPTOMS: 

e SLOWDOWN OF SYSTEM e PROBLEMS WITH PRINTING 
e SYSTEM CRASHES e FILE SIZE INCREASES @ NOTE PAD 
AND SCRAPBOOK ICON MODIFICATIONS 

NOTE: SCORES CHANGES THE SMALL MAC ICON FOR 
NOTE PAD AND SCRAPBOOK INTO GENERIC DOGEARED 


SYMPTOMS: 


TAE 


area that it marks as bad 
sectors. The virus takes con- 
trol whenever the machine 
is turned on; then allows the 
original boot sector to do its 
work. Once in a machine, 
the boot virus copies itself 
onto the first sector of other 
disks that are inserted into 
the machine. 

Viruses can also infect 
programs within the operat- 
ing system, causing a vari- 
ety of problems. The virus 
may infect files that are ac- 
cessed, slow down the com- 
puter's functions, or alter 
messages that appear on the 
screen. 

The most widespread vi- 
ruses infect application pro- 
grams—spread sheets, word 
processors, games, and util- 
ities. When these programs 
are executed, the viruses can 
spread to other hosts. Most 
viruses check to see whether 
a program has already been 
infected and avoid reinfect- 
ing files. Otherwise the pro- 
grams will become too large 
to fit into memory, and the 
virus will be noticed. 


Mac attack 

Some viruses are rela- 
tively benign. For example, 
a virus that infected Macin- 


ORIGIN: HAMBURG, WEST GERMANY, SUMMER 1987 


@ APPEARS IN MANY VARIETIES, EACH WITH INDIVIDUAL ACTIVATION 
CHARACTERISTICS. PUBLICATION OF THE SOURCE CODE FOR THIS VIRUS 
IS PRIMARILY RESPONSIBLE FOR THE WIDE VARIATIONS. INFECTION 
TECHNIQUES ARE SIMILAR, HOWEVER. @ PLACES nVIR RESOURCE IN 
SYSTEM FILE; CODE RESOURCE IN APPLICATION PROGRAM e ONCE 
SYSTEM IS INFECTED, EVERY APPLICATION EXECUTED 15 INFECTED 


e VARY GREATLY BECAUSE OF THE LARGE NUMBER OF VARIETIES 
e SYSTEM CRASHES e “BEEP” HEARD WHEN AN APPLICATION 15 OPENED 
e WITH MACINTALK INSTALLED, THE MESSAGE "DON'T PANIC" I$ HEARD 


NOTE: nVIR IS PARTICULARLY VIRULENT AND CAN INFECT ALL PROGRAMS 
WITHIN A SYSTEM IN A MATTER OF MINUTES. 


H 


tosh computers posted this message on screens on March 
2, 1988, the anniversary of the Mac IT's introduction: “Rich- 
ard Brandow, Publisher of MacMag, and its entire staff 
would like to take this opportunity to convey their Univer- 
sal Message of Peace to all Macintosh users around the 
world.” | 

Other viruses have more deadly missions. The worst ones 
to date cause system crashes that result in lost data. But 
even more insidious is a new generation of viruses that 
modify data without destroying them. Here's how one virus 
works: Once a minute, it scans the computer's screen. If it 
sees four contiguous numbers, it scrambles them. “The next 
thing that happens is you're refinancing your mortgage or 
redesigning a shuttle wing, using bogus data,” says Ross 
M. Greenberg, the author of Flu-Shot+, which is an anti- 
virus program. 

Despite all the recent publicity, viruses aren't new. In 
the 1950s researchers studied programs they called “self- 
altering automata,” says Mike Holm, a product-line man- 
ager who heads a virus task force at Apple Computer. 

In the 1960s computer scientists at Bell Laboratories had 
viruses battling each other in a game called Core Wars. 
The object was to create a virus small enough to destroy 
opposing viruses without being caught. One of the players 
was Robert Morris Sr., now chief scientist at the National 
Computer Security Center. His son, Robert Morris Jr., who 
worked at Bell Labs for a summer, wrote the Internet virus, 
according to investigators. 

The terms “virus” and “worm” showed up in science-fiction 
novels in the early 1970s. Around the same time, research- 
ers at Xerox Corp. demonstrated a self-replicating code they 
had created. They and other scientists hoped to use “pro- 
ductive” viruses as tracers and timesaving devices. But by 
the 1980s, viruses had escaped from computer-science lab- 
oratories and fallen into the hands of “cyberpunks,” un- 
principled programmers whose underground newsletters 
make it easy for even inexperienced hackers to create vi- 
ruses. “I would like to see more viruses out there,” says a 
writer who calls himself The Plague and claims to have 
written the virus CyberAIDS. “If people’s data are destroyed, 
then so be it.” Some writers have modified other writers’ 
viruses to generate new strains, so there may be as many 
as 100 viruses in circulation by now. 

Viruses have even appeared in a comic strip and a TV 


ORIGIN: HEBREW UNIVERSITY, JERUSALEM, DECEMBER 1987 

HOST: IBM PCs AND COMPATIBLES 

DESCRIPTION: 

@ INFECTS ANY .COM OR .EXE PROGRAM @ INCREASES PROGRAM'S SIZE 
BY ABOUT 1.8 KILOBYTES e INFECTED PROGRAMS ARE MODIFIED TO Wa 
BECOME MEMORY-RESIDENT e PROGRAMS ARE INFECTED WHEN 

EXECUTED IN INFECTED SYSTEM e FLOPPY OR HARD DISK CAN BECOME 

INFECTED 

SYMPTOMS: 

e GENERAL SLOWDOWN OF THE SYSTEM e PROGRAMS DISAPPEAR ON 
FRIDAY THE 13TH e .EXE FILES CONTINUE TO GROW IN SIZE UNTIL TOO i 
LARGE TO EXECUTE e AVAILABLE SYSTEM MEMORY DECREASES } pu 
NOTE: A BUG IN THE ORIGINAL ISRAELI VIRUS CAUSED .EXE FILES TO iy 

BECOME INFECTED OVER AND OVER, UNTIL THEY COULD NO LONGER 
FIT INTO MEMORY, THIS PROBLEM HAS BEEN REMOVED IN LATER 
VERSIONS BY UNKNOWN HACKERS. 


SPRING 1988 


DESCRIPTION: 


| AS UNUSABLE 
SYMPTOMS: 


ORIGIN: MERRITT COLLEGE, OAKLAND, CALIF, 
| HOST: IBM PCs AND COMPATIBLES 


@ REPLACES ORIGINAL BOOT SECTOR WITH ITSELF 7 
= @ STORES ORIGINAL BOOT SECTOR ON FIRST FREE | | © MOVES ORIGINAL BOOT SECTOR TO ANOTHER 
SECTOR e INFECTS THROUGH SOFTWARE REBOOT | 

— SEQUENCE e DOES NOT FLAG ORIGINAL BOOT SECTOR 


e SLOW BOOT SEQUENCE e SYSTEM CRASHES e LOST 


NOTE: ALAMEDA DOES NOT PROTECT THE ORIGINAL 
BOOT SECTOR AFTER INFECTION. BY ACCIDENT, THE 
ORIGINAL INSTRUCTIONS MAY BE OVERWRITTEN, 

CAUSING BOOT FAILURE. 


episode of "Star Trek." And they've reached the Soviet 
Union. There, researchers at the Institute of Programmed 
Systems describe a virus they've named Falling Tears (in 
the United States, it's called Cascade): “Periodically, it 
causes all the characters on the screen to fall to the bottom 
in a pile, producing a deep and unsettling impression on 
the user. Other than the character-fall effect, an infected 
program performs operations correctly," the Soviets report. 
Another Soviet virus, Black Hole (the American name is 
Israeli), wastes processor time by performing meaningless 
operations. It also produces a dark spot in one corner of the 
screen—thus the name. Not all countries name viruses ac- 
cording to their behavior or place of origin. Great Britain, 
for example, labels viruses according to their size: 1808 
has 1,808 bytes. 

Both the Central Intelligence Agency and the National 
Security Agency have toyed with the possibility of infect- 
ing another nation's computers with a virus, according to 
sources in the intelligence community. And the United 
States may be at risk too. "In 1984 we did an experiment 
on a military computer system that demonstrated defini- 
tively that the least trusted user in such a system could 
launch a virus that spreads throughout the system," Fred 
Cohen, a prominent computer-virus researcher, told ABC 
TV's “Nightline” last year. 

Whether or not viruses are a threat to national security, 
they clearly jeopardize records kept by banks and other 
businesses. Lloyd's of London now offers an insurance pol- 
icy that specifically covers viruses, but it isn't available in 
the United States. A manufacturer of anti-virus software 
says two major corporations have already received virus 
"bomb threats." In one case, workers did uncover a virus. 
Companies that use electronic mail services could also be 
vulnerable to "letter bombs" sent by techno-terrorists. Some 
corporations have hired "tiger teams," made up of computer- 
security experts, to conduct raids that expose weaknesses 
in their information systems. But most companies won't 
speak publicly about their experiences with viruses or the 
protective measures they've taken. 

That makes it difficult to determine how many virus 
attacks have occurred. The Computer Virus Industry As- 
sociation (CVIA), which represents some of the companies 
selling virus-protection programs, reports that viruses af- 
fected nearly 90,000 personal computers last year. The CVIA 

Continued 


MITCHELL J. ALBALA 


—— ORIGIN: LAHORE, PAKISTAN, JANUARY 1986 
| HOST: IBM PCs AND COMPATIBLES 

| DESCRIPTION: 

| € REPLACES ORIGINAL BOOT SECTOR WITH ITSELF 


—' LOCATION e ADDS SEVEN SECTORS THAT CONTAIN 
REMAINDER OF VIRUS @ FLAGS ALL MODIFIED SECTORS 
AS UNUSABLE TO PROTECT ITSELF e REPLICATES ONTO 
_ ALL INSERTED BOOTABLE FLOPPIES 
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also claims that 90 percent of the companies hit by a virus 
are reinfected within a month by contaminated backup 
disks. 

However, there's a lot of disagreement about the serious- 
ness of the virus problem. Some computer scientists say it 
has been greatly exaggerated. “I’m convinced that there 
are more vaccines out there than viruses,’ says Greenberg. 
Even John McAfee, chairman of the CVIA and the presi- 
dent of a company that sells anti-virus software, says that 
only 1 out of 20 virus reports he receives turns out to be 
accurate. 

Troy Challenger, marketing director at PC-SIG, the na- 
tion's largest distributor of shareware (mail-order programs 
you try before buying), says that his company reviews and 
tests thousands of programs each year and has yet to see a 
virus. “It’s a media-generated disease,” he says. “Any prob- 
lem you have today is blamed on a virus.” 

Some computer users need not be concerned about vi- 
ruses. But others, particularly those who regularly exchange 
programs with other users, need to take precautions against 
catastrophic data loss. 

The easiest way for a virus to enter a computer is for the 
user to insert a contaminated disk—one borrowed from a 
friend, perhaps. That’s why it’s important to know where 
the software originated. Users who order disks from a 
shareware company should make sure that the company 
gets its software directly from the authors and checks disks 
before distributing them. Most importantly, don't copy pi- 
rated programs. “A user who gets software illicitly has no 
recourse when trouble strikes," warns 
Holm. 66 

Even commercial software isn't al- 
ways virus-free. Last year, Aldus Corp. 
released several thousand copies of 
Freehand, a graphics program that 
contained a virus. Apparently, a con- 
sultant hired by Aldus had picked up 
the virus from a computer game and ac- 
cidently passed it along to Freehand. 
At least two other viruses have also 
found their way onto store shelves. 

Computers that communicate with 
other computers via telephone lines are 
also susceptible to viruses. An easy 
way to get infected is to copy a pro- 
gram from a computer bulletin board. 
There are hundreds of these systems 
in New York City alone, and many of 
their operators put software on-line 
without checking it for bugs. Unless 
you trust the system operator, it's gen- 
erally safer to copy programs from com- 
mercial bulletin-board systems like 
Compuserve, The Well, Genie, Prod- 
igy, and U.S. Videotel. 

Viruses have even masqueraded as 
anti-virus software. Last year a pro- 
gram called FluShot4 appeared on 
some bulletin boards. Users who 
thought they were getting an updated 
virus-protection package were dis- 
mayed when it trashed their hard 
disks. “Somebody took all my documen- 
tation and àdded to it," says Greenberg. 

How do virus specialists fight these 
infections? "It's virtually impossible to 
track viruses back to their sources," 
says Apple Computer's Holm. Officials 
at Cornell University were able to pin 
the Internet virus on Robert Morris Jr., 
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but only because they found in Morris’ files a list of 
passwords used to break into the system and an early ver- 
sion of the worm that later clogged the memory banks of 
computers on the network. 

When the Internet worm struck, undergraduate students 
at the University of California at Berkeley were 
among the first to notice it. “We assumed that a student 
was trying to break in,” recalls Phil Lapsley, who worked 
through the night to stop the worm. “I started making a 
list of where he was breaking in, and I couldn't add to the 
list quickly enough. That’s when we knew it had to be a 
computer.” 

Programs like the Internet worm are written in source 
code—commands that look somewhat like English (“If A 
equals B, do C”). Then they’re compiled—translated into 
object code, the ones and zeros machines can understand. 
Lapsley and his colleagues were able to fix the worm prob- 
lem after they decompiled the program—translated it back 
into recognizable codes. This is difficult to do because pro- 
grams are written in many different languages and com- 
piled by different methods. “It’s like using one dictionary 
to translate a word into another language, and using a 
different dictionary to translate it back,” says Holm. Few 
programmers have the expertise needed to make sense of 
decompiled code. That’s one reason why a research arm of 
the Pentagon has set up a Computer Emergency Response 
Team to coordinate the dissemination of information dur- 
ing crises like the Internet incident. 

McAfee of the CVIA also takes a combative approach to 
viruses. For a while he collected sam- 
ples by driving to infected sites in the 
Bugbuster, a mobile home equipped 
with several computers. 

Most researchers study a virus by 
letting it run its course on an isolated 
system. Faced with an outbreak of a 
virus called Scores, Holm and his col- 
leagues at Apple built a small net- 
work of Macintoshes in a conference 
room. “We watched the behavior of the 
virus and wrote down every character- 
istic we could find,” Holm says. They 
eventually produced Virus Rx, a free 
program that protects Mac owners from 
Scores. 

The most important thing you can 
do to protect yourself from viruses is 
to copy files frequently onto backup 
disks. This allows you to erase contam- 
inated files and replace them with 
clean ones if a virus strikes. Of course, 
viruses that lie dormant may get cop- 
ied onto your backup disks. That's why 
manufacturers have begun producing 
anti-virus hardware and software. 

Zeus Corp. of Akron, Ohio, makes 
Immunetec PC, a plug-in circuit board 
that checks for viruses in IBM PCs and 
compatibles. Another board, Trispan, 
is made by Micronyx of Richardson, 
Texas. Ànd one company, American 
Computer Security Industries of Nash- 
ville, Tenn., even claims to have built 
a virus-proof computer called the Im- 
mune System. Among other features, 
it contains hardware that prevents 
changes to the operating system. 

Anti-virus software is available too. 
Many programs have names that em- 
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i The fairly ordinary star that is our sun floods Earth with a bath of energy. The atmo- 
sphere, acting like an insulating blanket or the glass in a greenhouse, keeps some of that 
energy from escaping back into space. The result is a temperature-regulation system that 
^, keeps things just right for life—not too hot, not too cold. But human activity since the 
Industrial Revolution has increased the proportion of certain atmospheric components 
called greenhouse gases. Result: an inevitable rise in global average temperature. AI- 
though most recent attention has focused on carbon dioxide, new scientific research indi- 
cates that other gases, present in much smaller amounts, may together contribute as 
much or more than carbon dioxide to global warming. 
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ne steamy Thurs- 
day last December, 
deep in the tropi- 
cal Amazonian for- 
est at a village 
called Xapuri, 
Francisco “Chico” 
Mendes Filho was 
cut down by gunfire outside his house, 
even as armed guards hired to protect 
him sat in his kitchen. 

The incident might not have caused 
even a ripple of concern in a region of 
Brazil where some 250 peasants are 
gunned down each year in killings that 
are mostly unsolved. But Mendes was 
different. He was the founder and or- 
ganizer of a union of rubber-tree tap- 
pers and the foremost defender of their 
benign way of life against the ever- 
growing depredations of those who are 
relentlessly—and often illegally— 
razing the land for cattle ranching and 
development. The success of Mendes 
and his followers in saving many thou- 
sands of acres of trees from felling and 
burning won him a Global 500 award 
from the United Nations Environmen- 
tal Project. The success also gained him 
the enmity of major landowners, who, 
he said shortly before his death, were 
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threatening his life. Members of a 
nearby landowning family have been 
implicated in the Mendes assassina- 
tion and arrested. 

The worldwide outrage that followed 
was not merely over the rights of 
downtrodden rubber tappers. It was 
symbolic of the concern for the world's 
fragile environment, seen to be im- 
periled by the massive deforestation 
and accompanying fires that have al- 
ready denuded some 17 percent of 
Rondónia, a western Brazilian province 
in Amazonia. 

The huge fires and the loss of trees 
contribute to what many ecologists 
view as the greatest current hazard to 
Earth’s delicate climate balance: global 
warming through an enhanced green- 
house effect [“Global Warming, Part 
1: Playing Dice with Earth’s Climate,” 
Aug.]. Fires generate carbon dioxide, 
one of the so-called greenhouse gases. 
And the missing trees can no longer 
act to absorb carbon dioxide as part of 
their natural life cycle. Tropical rain 
forests in Latin America, Asia, and Af- 
rica are being ravaged at a rate of 28 
million acres a year—an area the size 
of Pennsylvania. 

Do not ask, then, for whom the bell 
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Certain gases in Earth’ S vatiho i bube miig water vapor, 
carbon dioxide, methane, nitrous oxide, ozone, and the 
chlorofluorocarbons—are fairly transparent to short- 
wavelength radiation (visible light and near-infrared, which 
carry most of the energy of sunlight). But they absorb 
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tolls. A death in Amazonia is inextri- 
cably entwined with the fate of the 
planet. Such connections are of para- 
mount importance in understanding 
what contributes to the greenhouse ef- 
fect and why making definitive pre- 
dictions about its consequences is so 
difficult. 


| e truth is that while many un- 

certainties remain—especially 

over regional effects—and specific 
projections continue to stir controversy 
among research institutions, the web 
of scientific evidence draws ever tight- 
er. It comes from 160,000-year-old Ant- 
arctic ice, from satellites peering down 
at Earth’s atmosphere, from monitor- 
ing stations on volcanic peaks, and 
from the exhalations of cattle. And it 
points ever more persuasively in one 
direction: Earth is warming up at a 
rate not witnessed for eons. 

The spur is the intervention of a 
rapidly expanding human population 
impinging on a global system in a 
mesh of complex processes, feedback 
loop within loop. 

“The system we're looking at is all 
interconnected,” says Francis Breth- 
erton, director of the University of 

Continued 


INCOMING SOLAR RADIATION (100); 


1 REFLECTED BY 
| ATMOSPHERE 
k (25) 


long- — far-infrared radiation that is — by 
the warmed surface of Earth. The temperature equilibrium 
created by this heat-trapping effect is called the green- 
house effect. The numbers here refer to the percentage of 
total incoming solar radiation each arrow represents. 
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GAMMA LIAISON/CLAUDIO EDINGER 
Sources of some greenhouse gases, 
clockwise from bottom: NCAR chem- 
ist Patrick Zimmerman measures meth- 
ane released from a giant termite 
mound; combustion of gasoline in cars 
generates carbon dioxide; oxygen- 
starved mud from rice paddies yields 
methane; cows produce methane in 
the rumen and belch 400 liters of 
methane a day; burning tropical for- 
ests in Brazil, and elsewhere in the 
Third World, represents a quadruple 
whammy. Fires generate carbon diox- 
ide, encourage an invasion of termites, 
and make way for cattle ranching, a 
prodigious source of methane. 

Center: A photo taken by the space 
shuttle Discovery last September reveals 
the largest smoke cloud ever seen, from 
burning Amazonian forest. It covered 

an area more than three times the 


FD size of Texas. 
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Wisconsin Space Science and Engi- 
neering Center. "We've got to get out 
of the habit of thinking about quick 
fixes for environmental problems. 
That means looking at Earth as a 
complete system and looking at the 
interconnections ....” 

Probably the first place to look is 
at our inconstant sun, a fairly ordi- 
nary star. The greenhouse warming 
effect results directly from the fact 
that the sun is very. hot and Earth 
relatively cool. 

The sun bathes Earth in a flood of 
electromagnetic energy, most in the 
ultraviolet, visible, and near-infrared 
parts of the spectrum. The laws of 
physics dictate that the hotter the 
body, the shorter the wavelength of the 
radiation it emits. Therefore, the flood 
of sunshine emanating from the 6,000- 
degree-C surface of the sun is short- 
wave—less than four micrometers 
(millionths of a meter). The ozone lay- 
er in the upper atmosphere blocks the 
shortest-wave ultraviolet radiation, 
but the gases in the atmosphere are 
otherwise transparent to solar rays. 

A portion of this energy reaches 
Earth's surface and warms it. But the 
surface, whose temperature is low, 
re-radiates energy in the form 
of long-wave infrared, with a 
wavelength between 4 and 100 
micrometers. And various 
atmospheric gases are not 
transparent to long-wave 
infrared. By blocking this 
radiation, the atmos- 
phere traps heat near 
the surface. 

“Basically,” says Ralph 
Cicerone, “any gas whose 
molecule has more than 
two atoms has some abil- 
ity to absorb infrared.” Ci- 
cerone is the director of the 
atmospheric chemistry divi- 
sion of the National Center 
for Atmospheric Research 
(NCAR) in Boulder, Colo., and a 
long-time student of the greenhouse 
effect. “You can take a chemical into 
the laboratory and map out its absorp- 
tion characteristics, and then com- 
pute how an atmosphere with a given 
amount of gases would behave. If you 
calculate what the temperature of 
Earth should be without including 
these characteristics, just on the basis 
of knowing how much energy comes 
from the sun and how much is re- 
flected back into space, you turn out 
to be wrong by some twenty-five de- 
grees Celsius. You will have predicted 
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that Earth should be subfreezing every- 
where, all the time. But when we plug 
in the trapping of infrared radiation 
by the atmosphere, we calculate that 
the Earth should be at its current 
temperature, about fifteen degrees 


Celsius. 
4 4 $: has been with us a long time, 

BN and it’s natural. The difference 
is that now we're adding increasing 
amounts of chemicals to the atmos- 
phere, especially a class of chemicals 
that has the right infrared properties 
to qualify as greenhouse gases. You 
can see this by looking at Earth from 
space with infrared sensors." 

Most of the atmosphere contains 
gases with diatomic molecules: ni- 
trogen (78 percent) and oxygen (21 
percent). The significant greenhouse 
gases, whose molecules have more 
than two atoms, include water vapor 
(H30), carbon dioxide (CO4), methane 
(CH3), the chlorofluorocarbons (CFCs), 


NASA LANGLEY RESEARCH CENTER 


o the greenhouse effect is real, 


Climate modelers have trouble plug- 
ging in the effects of clouds. Do they 
cool more by reflecting sunlight or 
heat more by trapping infrared? The 
first real evidence is shown in this 
computer graphic, based on the NASA 
Earth Radiation Budget Experiment. 
Green-blue areas show cooling, rust- 
color heating, and in yellow areas the 
two effects cancel out. Satellite data 
indicate that clouds have an overall 
cooling effect globally. 


ozone (O4), and nitrous oxide (N45O). 

Water vapor contributes more to 
global warming than any other atmo- 
spheric gas, but it is rarely mentioned 
in discussions of the greenhouse prob- 
lem; it is not one of the chemicals man 
is adding to the atmosphere (except 
through the very process of warming 
itself, which increases evaporation 
from surface water). 

The gas that has been indicted as 
chief malefactor in the greenhouse 
story is carbon dioxide; next to water 
vapor, it's the most powerful contribu- 
tor to global warming. Carbon diox- 
ide is generated when any carbon- 
containing compound is completely 
burned. That includes biomass, such 
as wood—heavily used for cooking in 
Third World countries—and conven- 
tional fuels such as coal, oil, and nat- 
ural gas. Plants, on the other hand, 
consume carbon dioxide together with 
water to make carbohydrates in photo- 
synthesis, which relies on sunlight. 

One of the first scientists to specu- 
late in a quantitative way about the 
role of CO; in the climate was Svante 
August Arrhenius, a Swedish physi- 
cist and chemist who won a Nobel 
Prize for his work in electrochem- 
istry and became the director of 
the Nobel Institute for Physical 
Chemistry in Stockholm, Swe- 
den. In an article written for 

the Philosophical Magazine 
in 1896, Arrhenius calcu- 
lated that doubling atmo- 
spheric CO, would raise 
global temperatures by 4 
degrees C, remarkably 
prescient in light of 
similar projections now 
being ground out by sup- 
ercomputers at five dif- 
ferent research centers, 
working with global cli- 
mate models. In his 1908 
book titled Worlds in the 
Making Arrhenius wrote: “I 
have calculated that if the atmo- 
sphere were depleted of all its car- 
bonic acid [CQg, in solution], of which 
it contains only 0.03 percent by vol- 
ume, the temperature of the Earth’s 
surface would fall about 21 degrees 
C.” This, too, is remarkably close to 
modern calculations. 

Arrhenius concluded that variations 
in the CO; content in the atmosphere 
have been enough to account for “pro- 
nounced fluctuations... in the climate 
... in former geological periods." 

Ironically, Arrhenius did not view 
the increases in the amounts of CO, 
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from industrial advances and the burn- 
ing of coal deposits as a menace. In- 
stead he saw it as a means of fore- 
stalling a new ice age. Through such 
an increase, he wrote, “we may hope 
to enjoy ages with more equable and 
better climates, especially as regards 
the colder regions of the Earth, ages 
when the Earth will bring forth much 
more abundant crops than at present, 
for the benefit of rapidly prop- 
agating mankind.” 

That carbon dioxide levels 
have been rising is now indis- 
putable, thanks to two differ- 
ent pieces of experimental 
evidence, one short-term and 
one very long indeed. 


he short-term work began in 
] 1958 when Charles D. Keel- 

ing of the Scripps Institu- 
tion of Oceanography in La 
Jolla, Calif., began monitoring 
atmospheric CO; levels at an 
observatory 11,000 feet atop 
the bleak, extinct volcano of 
Mauna Loa in Hawaii. The 
site was chosen because it sits in a 
sea of frozen black lava, so the find- 
ings could not be muddied by the car- 
bon dioxide uptake and release of 
green plants during photosynthesis 
and respiration. 

"The Mauna Loa measurements are 
taken twenty-four hours a day, every 
day of the year," says NCAR's Cice- 
rone, "so we've got a thirty-year re- 
cord. And the level has gone from 315 
parts per million thirty years ago to 
348 ppm today. Groups all over the 
world agree that carbon dioxide in- 
creases at a rate that varies with eco- 
nomic activity and how much fuel 
we're using. But the average increase 
is about 0.4 percent a year. So each 
recent decade has been going up about 
four percent." 

Newer evidence provides a record 
that shows an increase from 100 years 
ago, when the modern Industrial Rev- 
olution began to take off, of about 25 
percent, from some 280 ppm. "That 
means," says Cicerone, "that most of 
the increase is in recent decades. 
That's readily understandable because 
if you look at the world statistics on 
fossil-fuel usage, you get a pretty good 
agreement with what's seen in the at- 
mosphere. We've increased our use of 
fossil fuels something like seventy-fold 
in the last hundred years. About sixty 
percent of the greenhouse enhance- 
ment due to human activity over the 
past few decades is from CO;, and the 
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other forty percent is from all the 
other greenhouse gases combined. 
Sometime in our lifetime, those other 
gases will almost certainly catch up 
and surpass CO» and will contribute 
more than half the effect.” 

How do we know what the carbon 
dioxide levels were 100 years ago? In 
fact we know these concentrations, 
and those of other greenhouse gases, 
going back some 160,000 years. The 
answer lies in bubbles of air trapped 
in cores drilled from immensely thick 
sheets of ice from Greenland and Ant- 
arctica, formed over the centuries as 
each year’s layer of snowfall was com- 
pacted and turned to ice. When snow 
turns to ice, it traps 10 percent of its 
volume of air. 

“If you want to know what the air 
was like sometime before 1940,” says 
Richard B. Alley, a geophysicist at 
Penn State University, “ice cores are 
the only game in town.” Alley is an 
investigator on a team that begins this 
summer to drill two miles down into 
the Greenland ice cap. 

Probably the richest experiment in 
terms of data gathered so far is the 
Vostok drill hole in east Antarctica. 
A Soviet group from the Arctic and 
Antarctic Research Institute in Len- 
ingrad and from the Academy of Sci- 
ences in Moscow spent 14 wearying 
years on the ice cap, drilling ever 
deeper. In 1985 they extracted an ice 
core more than two kilometers long, 


Carbon dioxide concentra- 
tions have risen exponen- 
tially since the early 18th 
century, based on analysis 
of air bubbles in ice cores 
from Greenland and 
Antarctica. 

Inset graph shows 
steepest rise, from Mauna 
Loa observations begun in 
1958. 
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representing an excursion 160,000 
years into the past. 


e span covers a period of turbu- 
i lent climatic change from the cur- 
rent interglacial—a warm period 
—back through two ice ages, one cen- 
tered around 20,000 years ago and one 
centered around 150,000 years ago. At 
the most intense point of the last ice 
age, much of the Northern Hemi- 
sphere and Antarctica was sheathed 
in a glistening white shroud, with ice 
sheets extending well down into what 
is now the United States. 

This climatic history can now be 
matched to a changing atmosphere 
through analysis of the gas bubbles 
trapped in the Vostok core. The work 
has been carried out by a team led by 
Claude Lorius at the Laboratory of 
Glaciology and Geophysics and the 
Laboratory of Isotopic Geochemistry, 
both in France. A second group, led 
by Swiss scientists Hans Oeschger and 
Ulrich Siegenthaler of the University 
of Bern, has analyzed cores from both 
Antarctica and Greenland. 

The results: Carbon dioxide levels 
have surged and declined throughout 
160,000 years of warm/cold cycling, 
significantly lower during the ice ages 
and significantly higher during the 
warm interglacials. 

“The carbon dioxide level has 
bounced from 180 parts per million in 

Continued 
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glacial times,” says Ralph 
Cicerone, “to 270 or 280 
parts per million in the in- 
terglacial periods. The ice 
cores come from Antarctica 
and Greenland, and they 
agree with one another, so 
this is a global representa- 
tion, not just a regional 
phenomenon. The correla- 
tion between the movement 
of CO; levels and tempera- 
ture is just about perfect. — 
and quick. 

*Now this is the point: In 
all of recorded history, in 
the sense that we have real 
data going back 160,000 
years, the carbon dioxide 
level has never been as high 
as it is now. Not even close. 
We're at about double what 
it has been in glacial peri- 
ods and about twenty-five 
percent higher than carbon 
dioxide has been in warm 
times before. So were mov- 
ing into uncharted territory." 

What may lie ahead in that unchart- 
ed territory is the basis for the con- 
cerns discussed in the first part of this 
series: major climatic disruptions oc- 
curring over shorter time scales than 
the world has ever witnessed. There 
is still a debate over whether the 
record number of hot years in the 
'80s together with the global average 
temperature rise of one degree F over 
the last century represent a genuine 
"signal" that global warming due to 
human intervention has started. But 
a recent analysis of sea levels adds an- 
other “maybe” to the list of green- 
house indicators. 
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Two physicists at the University of 


Toronto, W. R. Peltier and A. M. 
Tushingham, analyzed a century's 
worth of data collected from tide 
gauges, a traditionally untidy record 
because sea-level changes vary widely 
on a geographic scale. In an article 
‘published in May in the journal Sci- 
ence, the two reported that when they 
filtered the data for local variations, 
they found a "signal that is nearly 
globally uniform, as might be charac- 
teristic of one caused by climate warm- 
ing." That signal is a rise in sea levels 
of about a tenth of an inch per year 
over the last 100 years. Only about a 
quarter of this rise 1s attributable to 
the expansion of warming sea water, 
the physicists state; the major part of 
the change, they believe, results from 
the melting of glaciers and ice sheets. 
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states, “should not be con- 

structed as proof [emphasis 
added] that global climate warming 
due to enhanced greenhouse effect (or 
some other unknown cause) is occur- 
ring...it would not be surprising, how- 
ever, if the direct action of the expected 
enhancement of the greenhouse effect 
were first observed through an indi- 
rect response such às an increase in 
global sea level." 

The "expected enhancement" is the 
result of the never-before-seen level of 
carbon dioxide, in the view of most 
atmospheric scientists (although the 
contributions of the other greenhouse 
gases may soon rival it). And it is an- 
thropogenic: caused by human activity. 

“We, the inhabitants of the Earth, 
are performing a gigantic climate ex- 
periment,” says climatologist Wallace 
Broecker of Columbia University's 
Lamont-Doherty Geological Observa- 
tory. "Begun by our grandparents, its 
results will be recorded by our grand- 
children." 

The rise in carbon dioxide is due in 
great part to the increased combus- 
tion of fossil fuels. "It is the single 
largest waste product of modern soci- 
ety," said Michael McElroy, chairman 
of the department of Earth and Plan- 
etary Sciences at Harvard University, 
during a presentation to an interna- 
tional conference on the changing at- 
mosphere held in Toronto last year. 
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Since the end of the 19th 
century, world population 
and oil consumption have 
risen in tandem— both ex- 
ponentially. The population 
explosion creates larger food 
demand, with increasing 
acreage devoted to cattle 
ranching and rice cultiva- 
tion, both sources of meth- 
ane. Clearing forests by fell- 
ing and burning trees con- 
tributes carbon dioxide, as 
does the massive burning of 
oil reserves. 
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That adds up to more than five bil- 
lion tons of carbon from fossil fuels in 
1988. Of that worldwide total, more 
than a billion tons of carbon were 
emitted from fossil fuels in the United 
States. 

“Approximately half the carbon 
since the Industrial Revolution per- 
sists in the atmosphere today,” McElroy 
added. “We assume that the balance 
has made its way into the oceans or 
been incorporated into organic mat- 
ter in land.... A continuing rise in 
carbon dioxide in the air is inevita- 
ble. If we take current estimates of 
the reserves of fossil fuels at about 
four trillion tons of carbon and assume 
that half of this reserve will be used 
up over the next century, the level of 
carbon dioxide could rise to about one 
thousand parts per million, approxi- 
mately twice the level in 1850.” 


G plants are a principal con- 


sumer, or “sink,” of carbon diox- 
ide. That is why burning biomass 
such as tropical forests for agriculture 
or cattle raising, or for cooking fuel, 
constitutes a double whammy. Atmo- 
spheric scientists now believe that 
Brazilian fires—170,000 in Rondónia 
last year alone—poured significant 
amounts of carbon dioxide into the air. 

“The vast majority of fires on the 
Earth’s surface are human-induced,” 
says Joel S. Levine, a scientist at 
NASA's Langley Research Center in 


The impacts on global warm- 
ing made by carbon dioxide, 
methane, nitrous oxide, and 
CFC-11 and CFC-12 were 
computed from measured in- 
creases in their atmospheric 
concentrations. Contributions | 
of other CFCs, water, and 
ozone are based on estimates 
and are less certain. Note that 
the temperature contribution 
of carbon dioxide may already 
be surpassed by those from 
the other greenhouse gases. 


Hampton, Va., and they may cover as 
much as five percent of the planet’s 
land area. “Global fires may produce 
as much as fifty to seventy-five per- 
cent as much carbon dioxide as the 
burning of fossil fuels, once believed 
to be the only significant source of car- 
bon dioxide.” 

Levine and other Langley scientists 
are conducting experiments in which 
researchers fly planes into the smoke 
plumes or fires for chemical analysis. 
“Flying through a burn plume several 
hundred feet above a fire is a unique 
experience for a laboratory chemist,” 
says Wesley R. Cofer, who heads the 
program with Levine. The project is 
finding high levels of another green- 
house gas besides CO, being emitted 
by the fires: methane. | 

“Methane is the second most impor- 
tant greenhouse gas we're adding to 
the atmosphere, after carbon dioxide," 
says Cicerone. "We know from look- 
ing at records of infrared absorption 
of sunlight made in 1951 that meth- 
ane has been increasing at a rate of 
one percent a year, compounded, all 
over the world." 

The rate makes it one of the fastest 
growing of the greenhouse gases. Its 
concentration is now about 1.7 parts 
per million, far lower than the CO; 
concentration. But every molecule of 
methane in the atmosphere is 25 times 
more efficient as an absorber of infra- 
red radiation than CO», and every mol- 


ecule persists in the atmosphere for 
about 10 years, somewhat longer than 
the residence time of carbon dioxide. 

Analysis of the Vostok and other ice 
cores shows that methane concentra- 
tions, after being fairly stable for about 
10,000 years, began to increase about 
200 years ago and have more than 
doubled. The record going back scores 
of thousands of years shows a remark- 
ably similar pattern to that of CO;. 

“When the world was cold and gla- 
ciated," says Cicerone, "the methane 
concentration went down to 0.3 part 
per million, and then as the world 
warmed up, and the glaciers retreated, 
the level went to 0.7 part per million. 
Then with the coming of the Indus- 
trial Revolution and expanding popu- 
lation, the level is now more than 
twice as high as it has ever been before 
—just like the record for CO," 

The sources of methane are mani- 
fold. Burning biomass is certainly one 
of them. So are emissions from solid 
waste dumps, coal mining, and natu- 
ral gas leaks. By studying the ratio 
of two isotopes of carbon in methane— 
carbon-12 and carbon-13— researchers 
from Scripps Institution of Oceanog- 
raphy and Argonne National Labora- 
tory have established that significant 
recent contributions to the increase in 
methane levels have come from these 
sources, especially biomass burning. 
Methane from that source is more 
highly enriched in carbon-13. 


But research also shows 
that massive amounts of 
methane originate in a sur- 
prising place: the digestive 
tract of cows. Conditions in- 
side these ruminant ani- 
mals are ideal for methane 
production—dark and oxy- 
gen free. Anaerobic bacteria 
— descendants of ancient or- 
ganisms that evolved on a 
primitive Earth with an 
oxygenless atmosphere— 
break down the cellulose in 
plant tissue in the cow's 
rumen. Between 3 and 10 
percent of cattle fodder is 
turned into methane; the 
rest is digestible cud. 


y one estimate, there 
B 1.2 billion head of 

cattle on Earth, all of 
them belching furiously. 
The average cow belches 
twice a minute, up to 400 
liters of methane a day, and 
the yearly global contribu- 
tion, according to reports made at the 
Dalheim conference on biogenic gases 
and the atmosphere held in West Ber- 
lin in February, is about 100 million 
tons from cows alone. Never mind the 
melodious contributions of sheep, bi- 
son, horses, and even camels, not to 
speak of the unspeakable additives 
from those 50 percent or so of hu- 
man beings who are also methane 
producers. 

Burning tropical forests to provide 
room for more cattle ranches, then, 
changes from a double whammy to a 
triple whammy. Make that a quadru- 
ple whammy. The felled trees make a 
wonderful home for termites whose 
hindgut also harbors the indefatiga- 
ble anaerobic bacteria, this time break- 
ing down the cellulose in the termites 
favorite diet: wood. The end result is 
the same as in the cows: methane. Pat- 
rick Zimmerman, a researcher at 
NCAR, and co-workers in Kenya and 
Germany published a report in 1982 
stating that termites could be respon- 
sible for releasing some 150 million 
tons of methane a year, which would 
amount to from a third to a half of 
the total atmospheric increase. Since 
then, Zimmerman has reduced his es- 
timates to 20 to 40 percent of the total 
methane load. 

Another unexpected methane source 
that is directly connected to an explod- 
ing population and the need for an en- 
Continued 
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larged food supply is 
the rice paddy. There, 
too, in the dense, wa- 
terlogged, and airless 
mud below the rice 
shoots, bacteria are at 
work converting or- 
ganic substances to 
methane. On a field 
trip some time ago, 
Cicerone and his col- 
leagues found that the 
hollow rice plants actually behaved like 
straws, siphoning methane directly 
to the surface. Wolfgang Seiler, a West 
Berlin scientist, reported to the Berlin 
conference that “rice paddies are likely 
to be the most important individual 
source for atmospheric methane,” with 
a contribution of more than 150 mil- 
lion tons per year. And rice produc- 
tion, aided by the fertilizers of the 
"green revolution," is expanding in the 
Third World. 

There is yet another potentially 
major methane source: methane hy- 
drates in latticelike geological struc- 
tures called clathrates. They are found 
on the continental shelves, in ocean 
sediments, and in frozen tundra. 

"These are solid structures," says Ci- 
cerone, "like little cages formed out 
of water molecules locked together, es- 
sentially frozen, with the methane 
trapped inside. They can only exist 
where the temperature is low, almost 
freezing, and where there is a lot of 
overlying pressure holding them locked 
in. As the world warms up, there is a 
chance that on the continental shelves, 
only a couple of hundred meters deep, 
the clathrates will explode and large 
amounts of methane will come gush- 
ing out. That release would contribute 
to even more greenhouse warming." 


" arming of the tundra, where 14 
W^ of all carbon stored in 
the world's soil resides, could 
have similar results, with the addi- 
tion of carbon dioxide. 
Last December, Gordon McDonald, 
a geologist at the Mitre Corp., esti- 
mated that some 10 trillion tons of 
carbon is bound up in the methane 
hydrates in clathrates, and that some 
release might already be occurring. 
If carbon dioxide and methane may 
be described as trace gases, then the 
other greenhouse gases are mere 
ghosts in the atmosphere— but potent 
ones. Nitrous oxide (N5O, "laughing 
gas") has gone from a pre-industrial 
level of 280 parts per billion to its 
present level of 350 parts per billion, 
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a (falling) greenhouse. Must be Kansas. 


and is now increasing at a rate of 0.2 
percent per year. A single molecule of 
nitrous oxide is as effective an ab- 
sorber of infrared as 250 molecules of 
carbon dioxide, and it persists for 250 
years in the atmosphere. Each year 
about five million tons of atmospheric 
nitrous oxide is created. 

"We have two candidates for the rel- 
atively recent rise in nitrous oxide lev- 
els," says Cicerone. “One is from the 
artificial nitrogen fertilizers that are 
being used in agriculture. But that 
doesn’t seem enough in itself. The 
other is the burning of fuels that con- 
tain some nitrogen, such as most coals, 
which contain organic nitrates. When 
these are burned at high tempera- 
tures, they release some nitrous oxide. 
On the other hand, if you burn fuels 
that don't contain nitrogen, süch as 
natural gas, you get NO» and NO, but 


é$ 


e are 
performing a 
gigantic climate 
experiment . . .. 
Its results will be 
recorded by our 
grandchildren" 


GANN 


KATHLEEN 


BU 


ETT OUTDOOR ADVERTISING 
i EE not N-O. It looks as if 
the major increase in 
nitrous oxide in the 
atmosphere is due 
more to the increased 
' use of nitrogen-rich 
fuel than it is to in- 
creases in nitrogen 
fertilizer." 

The CFCs are pres- 
ent only in minuscule 
quantities, from 200 
to 400 parts per trillion. But each is 
as effective as 10,000 or more CO, 
molecules, and their residence time 
in the atmosphere, says Cicerone, is 
60 to 120 years. Their present rate of 
increase is five percent per year. “And 
of course we know where they are 
coming from. You can pick up a tar- 
iff commission report or industrial pro- 
duction statistics for various countries 
and find out how much has been pro- 
duced, and how much should be in the 
atmosphere. Then you go out and mea- 
sure it, and lo and behold, you get the 
right answer." Totally synthetic chem- 
icals, CFCs did not exist before man 
invented them [“The Man Who Knew 
Too Much," Jan.]. 

Most of the atmosphere contains 
gases with diatomic molecules: ni- 
trogen (78 percent) and oxygen (21 
percent). The significant greenhouse 
gases, whose molecules have more 
than two atoms, include water vapor 
(H-0), carbon dioxide (CO2), methane 
(CH3), the chlorofluorocarbons (CFCs), 
ozone (O4), and nitrous oxide (N5O). 

Finally, ozone, probably generated 
by the complex chemical reactions 
that occur when sunlight cooks the 
product of fossil-fuel combustion, is in- 
creasing in the troposphere at 20,000 
to 40,000 feet. There it acts as a green- 
house gas, not as a protective shield 
against ultraviolet radiation—that 1s 
the role of stratospheric ozone much 
higher up. Cicerone believes tropo- 
spheric ozone may have increased by 
25 percent since pre-industrial times. 

"So we don't have as much time as 
we thought for whatever state we 
reach— good, bad, or indifferent. It's 
going to get here sooner. If we decide 
that the disruption and dislocation due 
to climate change is going to be seri- 
ous enough to force us to intervene, 
then we need to understand more fully 
the spectrum of human and natural 
processes that is leading to global 
warming." 


r— 


Next month, Part III: Saving The 
Planet. 


Moveover, luggables—you’re no longer as transportable as you once 
were. Now designers have cut the weight of new portable comput- 
ers in half—down to five pounds and less—but without eliminat- 
ing features you need for heavyweight computing. Sacrifices? A 


few, like a two-inch disk drive.. 


hen Murray Lipsky enters a 
room, most people shudder. Lit- 
tle wonder. He's a U.S. federal 
agent and armed. But his weapon isn't 
lethal... except to your wallet. He’s an IRS 
agent who relies on computer power to do 
his job. "Two years ago we were given por- 
table computers," says Lipsky. "But they 
were big, heavy, and more ‘luggable’ than 
portable" He unsnaps his briefcase and 


. or no drive at all. 


By WILLIAM J. HAWKINS 


tugs gently on something inside. "Now I've 
got this." 

Easily stowed among the pencils, pens, 
and triplicate forms, the personal computer 
he removes is about the size of a sheet of 
paper and less than two inches thick. "I still 
have access to instant spread sheets and 
data," says Lipsky as he opens the cover to 
expose the full-size LCD screen and key- 

Continued 
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board, “but it’s not from a machine I'd 
consider a separate piece of baggage.” 
Then with two fingers he grabs the por- 
table by its edges, holds it in front of 
him, and smiles. “Lets see you do that 
with one of the older models.” 

You can’t. Most portables weigh a 
dozen or more pounds, are too fat to fit 
inside your briefcase, and often come 
to a final resting place on a desk top 
due to muscle fatigue. But that’s now 
changing. 

“People want the power of a full-size 
machine,” says Tom Martin, vice pres- 
ident of the Computer Business Unit 
at NEC Home Electronics, “but in a 
truly portable package.” Not long ago, 
NEC introduced the UltraLite—a 
4.4-pound portable with a full-size key- 
board and display for serious work. 
And this month, Zenith is poised to un- 
leash the Minisport—a 5.5-pounder 
with similar capabilities. 

What, suddenly, made it possible to 
halve the size and weight of these ma- 
chines? A few things: new ways to save 
data, high-visibility LCD displays that 
can be made smaller yet are 
still legible, and current- 
saving circuitry that allow 
smaller batteries to be used. 

“We knew people wanted 
a small computer,” says 
NEC’s Martin, “but we didn't 
know how small.” To find 
out, the company developed 
mock-ups in a variety of sizes 
and gave them to people to 
test. The trials showed that 
the UltraLite had to be no 
wider than a piece of paper 
and less than 1.5 inches 
thick. “Any larger and it 
crossed the boundary be- 
tween tossing it in a brief- 
case and stuffing it in,” says 
Martin. 

But it couldn’t be much 
smaller, either. “We also 
learned that people won't 
tolerate anything but a full- 
size keyboard,” Martin says, 
“and while they can live 
with a small screen, they 
dont like it.” 

Zenith came to similar 
conclusions with the Mini- 
sport. "I can’t make your 
fingers smaller,” says Andy Czernek, 
computer division manager for the 
company. "And I can't change the way 
your eyes perceive a small image." 

These requirements meant packing 
a PC-compatible computer into half the 
size of existing portables. How? “To 
maintain the shallow depth, we needed 
the space under the keyboard for the 
computer circuitry," says Martin. “So 
we compressed the keyboard by short- 
ening the key stroke.” 
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That’s a trade-off, and you can feel 
that subtle change when you press the 
keys on either the NEC or Zenith com- 
puter. While the keyboards are hardly 
like a calculator, they are a bit mushy 
when compared with a desktop ma- 
chine’s. But the real change was to 
come in the size- and weight-hungry 
data-saving system. For this, NEC and 
Zenith took different paths. 

“Our sister division had developed 
a very low-power memory chip de- 
signed specifically for mass-storage ap- 
plications," says NEC's Martin. *Coin- 
cidentally, it was exactly what we 
needed." The thumbnail-size dynamic 
RAM chips—in one- or two-megabyte 
versions—replace the typically bulky 
mechanical disk drive and are in ad- 
dition to the 640-kilobyte memory used 
by programs. “The memory is a hard- 
disk substitute," says Martin. “It works 
in exactly the same way.” 

Well, almost. Because there are no 
moving parts as in a mechanical disk 
drive, the memory drive is about four 
times faster. But because your data are 
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NEC’s 4.4-pound UltraLite (top) is 1.4 by 8.3 by 11.8 inches. 
Price: $2,999 for one-megabyte memory, $3,699 for two mega- 
bytes. Zenith’s 5.5-pound Minisport (bottom) is 1.3 by 9.8 by 
12.4 inches. Price: under $2,400. 


stored in silicon, they will be lost if 
you forget to recharge the portable 
after more than 2v2 weeks. 

“We wanted removable media,” says 
Czernek. For saving data, Zenith opted 
for a twist on the conventional floppy 
disk drive: a two-inch floppy. “It’s the 
same storage device used in electronic 
cameras," says Czernek. Like their 
3.5-inch cousins, the tiny disks hold 
720 kilobytes of data. However, unlike 
them, the disk drives are one-third the 


size and consume one-tenth the power. 

But who needs yet another disk for- 
mat? “Nobody,” says Czernek candidly, 
“but we don't intend to offer software 
on two-inch disks. They are for data- 
saving only." Wait. If programs aren't 
offered for the Zenith, and NEC's in- 
formation is stored on a slab of sili- 
con, then how do you use programs like 
WordStar and 1-2-3? Answer: While 
NEC does offer some programs on a 
plug-in ROM card, most software 
will likely come from your desktop 
machine. 

Besides MS-DOS, the disk operating 
system, both portables contain a com- 
munications program for copying disk 
files from another computer. *You at- 
tach a wire to the serial connection on 
both machines and press a button," 
says Martin. "It's that simple." 

As long as the software isn't copy pro- 
tected (it usually isn't), and you're not 
breaking any copyright license agree- 
ment (in most cases you're not), most 
programs will operate equally as well 


on the portables. Exceptions: programs 


that rely on special graph- 
ics or require high speed. 
(For those, you could use one 
of the larger portables de- 
scribed in the box.) 

Ironically, the LCD dis- 
play—once the poorest per- 
former on a portable—is one 
of the most outstanding fea- 
tures of the new models. “It’s 
rather amazing," says Mar- 
tin. "In the past year, bat- 
tery-powered LCD displays 
have actually become supe- 
rior to monochrome CRTs." 
But there were certain trade- 
offs designers were forced 
to make. “We found you can 
make an acceptably small 
screen if the contrast is high 
enough.” 

A high-contrast screen 
—one that shows large dif- 
ferences between light and 
dark objects—is more ex- 
pensive, so NEC opted for a 
large (9.5-inch) screen with 
a lower contrast ratio. Ze- 
nith went smaller (nine-inch) 
and uses what Czernek calls 
a "transflective" screen. “It’s 
reflective in bright-light situations to 
prevent washout," says Czernek, "and 
it's transmissive for low-light condi- 
tions when you need backlighting." 

Backlighting—a light source to il- 
luminate the back of the screen in dark 
situations and increase the contrast 
ratio—has become the enemy of por- 
table designers. "Backlighting can con- 
sume sixty percent or more of the 
battery power," says Martin. While 
NEC usesa lithium-aluminum-sulfide 
Continued 
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“TO US, QUALITY MEANS NOTHING LESS THAN A 
GREAT PRODUCT AND A GREAT INSTALLATION: 


Considering replacing your aluminum patio door with something more distinctive? Then consider Marvin. Because 

Marvin Doors feature fine-grained Ponderosa pine, a virtually indestructible sill and maintenance-free exterior cladding. 
Consider, too, this offer from Marvin: a video that demonstrates 

how to install a Marvin terrace door, featuring Dean Johnson and | 

JoAnne Liebeler from the public TV program, "Hometime^ | | uU Send to Manin Windows 
There's never been a better time to choose Marvin. Because | —— emt 


| 
| ' | 
right now you get not only a beautiful door. You get a valuable tool for Ep PrE Name | 
. installing it. The one that fits in your VCR. n | 

To get your “Hometime” video see your Marvin dealer, or for O Address —— 
more information on Marvin Doors, send this coupon ' 352 : | | 
to: Marvin Windows, Warroad, MN 56763; or call | | — — D JJ" 
1-800-346-5128. (In Minnesota, call 1-800-552-1167: sus ES State Zip Code | 
in Canada, call 1-800-263-6161.) MARVIN DOORS. | Ps.9016-9 —_— P Kansas Ain moe — j 


FOR MORE POWER 
AND SPEED... 


Portable computers get a bit heavier—12 
pounds and more—when you need the speed 
and graphic agility of a desktop machine ina 
small package. Here's a brief sampling of some 
of the newest: 

e The Agilis computer above is modular: 
You snap together discrete 1-by-3.8-by-8.9- 
inch pieces, called slices, to build the ma- 
chine you need. (A typical configuration uses 
two or three slices.) A touch-sensitive dis- 
play screen, keyboard, memory, micropro- 
cessor, and radio pack form a portable 
designed for emergency rescue situations. 
"Data are exchanged with a 
remote system up to a kilo- 
meter away via the radio 
pack," says John Ellenby, 
president of Agilis. 

e Ihe Compaq SLT/286 
(center) uses a super-twisted 
LCD to display VGA graphics 
in eight shades of gray. In- 
side the machine, a 20- or 
40-megabyte hard disk and 
3.5-inch floppy capture 
data, and a high-speed 12- 
megahertz 80C286 micro- 
processor shuffles data 
around. The keyboard on this 
4-by-8.5-by-13.5-inch 14- 
pound unit is removable for 
in-the-lap typing. Will Com- 
paq offer a lightweight model 
sometime soon? “We're look- 
ing at that right now," says 
Jim Harris, co-founder and 


battery, and Zenith uses high-capacity 
nickel-cadmium batteries, little has 
been done in battery technology to in- 
crease power densities substantially. 
This has resulted in electronic designs 
that require little power draw. 

For example, don't touch a key on 
these portables for more than five min- 
utes, and the backlighting turns off au- 
tomatically. Low-power C-MOS circuitry 
is used throughout, and the micropro- 
cessor is slowed to half speed to con- 
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serve power when calculation-intensive 
instructions are not being performed. 
Despite these power-conserving tech- 
niques, more work is needed: The por- 
tables only work for a few hours before 
recharging is needed. Unfortunately, 
you can't change batteries on the NEC 
(something Martin says is being rem- 
edied). And if you want to change the 
larger nickel-cadmium battery in the 
Zenith, it’s just one more thing you'll 
have to remember to lug around. 


vice president of engineering. Price: 
$5,399 for the 20-megabyte version, 
$5,999 for the 40-megabyte. 

e Toshiba's $4,999 model 1600 
(bottom) is an 11.6-pound high-speed 
(a 12-megahertz 80C286 micropro- 
cessor) portable with a built-in 20- 
megabyte hard drive and 3.5-inch 
floppy. The EGA LCD display is de- 
tachable for using the computer with 
an external monitor. The portable be- 
comes a system when coupled with 
the ExpressWriter 301—the first four- 

pound 24-pin letter-quality portable 
printer ($489). Besides 360-by- 
360-dots-per-inch graphics, the 
printer produces text in five fonts 


second. 

The newest portables are 
another step closer to desk- 
top operation in a hand-held 
design. But more is to come. 

For example, IBM-Japan, 
NEC, Sharp, and Toshiba 
have recently shown proto- 
type color LCD displays. And 
Matsushita has a flat beam- 
matrix CRT that can be used 
for computers. Higher-den- 
sity batteries will increase 
use time, while shortening 
the recharge time. And new 
types of batteries can be 
formed into any shape to 
match the needs of the por- 
table designer. Or, perhaps, 
there will be no battery at all: 
NEC has tested a solar- 
powered portable.—W. J. H. 


However, portable computers— par- 
ticularly these new lightweights— 
have fulfilled their designers' dream of 
heavyweight power in featherweight 
packages made for people like agent 
Lipsky with on-the-go needs. 

“It’s perfect for my line of work,” 
Lipsky says. He sifts through pieces of 
paper to make space in his briefcase 
and effortlessly tosses the computer in- 
side. Then he looks up at me and grins. 
“You might say it's less taxing.” GG 
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Joining the Army Reserve is one of the smartest 
ways to help pay your way through college. In fact, you 
can earn over $18,000 through the Montgomery GI Bill 
and your Reserve pay during a standard enlistment. And, 
if you have or obtain a federally insured student loan, you 
may qualify for a government program that will help 
repay up to $20,000 of it for you. 

But you get a lot more than just money in the Army 


Reserve. You get hands on training in one of over 250 skills... 


skills like modern health care techniques, engineering, 
foreign languages, criminology and many others. 
You get the pride and confidence that come with 


YOU GET A LOT MORE THAN MONEY 
FOR COLLEGE SERVING PART-TIME IN 
THE ARMY RESERVE. 


tackling a tough job and doing it well. And service with 
the Army Reserve can help you develop the maturity and 
self-discipline it takes to succeed in college and in life. 

You also get the satisfaction of knowing you're 
helping to keep America strong. 

Besides completing Basic and Advanced 
Individual Training, you'll usually serve just one 
weekend a month in a nearby Army Reserve unit, plus 
two weeks of Annual Training. Find out more. See your 
Army Reserve recruiter BE ALL YOU CAN BE? 


all 1-800-USA- NB 
ARMY. ARMY RESERVE 
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The two small black boxes at the top of the cabinet supply 
full stereo effect and all sound above about 150 hertz in 
this three-way Ensemble system by Cambridge SoundWorks. 
The units lurking behind the plant do everything else. But 
low-frequency sound is nondirectional, so these units can 
be hidden behind a plant, piece of furniture, or under any 
couch or coffee table that has 5'2 inches of clearance. 


JOHN B. CARNETT 


- Big sound, 


. small boxes 
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Must a speaker be large to sound good? Several new systems now on 
the market harness some interesting physics to produce a desirable 
end: full-range sound that seems to come out of nowhere. 


By C. P. GILMORE 


ince the beginning of the 

stereo age 30 years ago, most 

high-quality systems have 

been built around two large 

boxes. Now, a new generation 
of loudspeakers has appeared. Sound 
comes from two tiny boxes that can 
disappear among the books on a shelf, 
plus one or two slightly larger boxes 
designed to be shoved out of sight be- 
hind a plant or under a couch. 

Invisibility isn't the only advantage: 
The design principles used can pro- 
duce good sound in rooms where this 
was formerly difficult, while requiring 
that size and weight be reduced. This 
cuts costs, so the units are relatively 
inexpensive. 

These speakers are made up of two 
small satellite speakers plus a bass 
system. The satellites are tiny—ap- 
proximately 4 by 5 by 8 inches. The 
bass unit of one has a single enclo- 
sure about 7 by 14 by 16 inches, while 
the other has two bass units, each ap- 
proximately 12 by 21 inches, but just 
4.5 inches thick. The bass units cover 
the sound spectrum from about the 50- 
to the 150-hertz range; the satellites 
reproduce all frequencies above that. 

The striking new element: The sat- 
ellites, which establish the stereo im- 
age, or "stage," can be placed in an 
optimum position without dominating 
a room. Because frequencies below 100 
to 200 hertz are nondirectional, the 
bass units can be placed almost any- 
where without damaging stereo per- 
spective. This has important advan- 
tages. Among them: Room acoustics 
affect the sound of all speakers— and 
not always for the best. “In many home 
listening rooms, placing a speaker 
where it provides best performance at 
the frequencies that set the sound 
stage can negatively affect its bass 
performance, and vice versa,” says 


Henry Kloss, chairman of Cambridge 
SoundWorks and designer of the En- 
semble speakers. In so-called “audio- 
phile” systems, he says, designers 
optimize the speaker for one set of con- 
ditions, then instruct the user to put 
it in a specific location. Usually the 


location is well away from walls, even 


if that means the room has to be re- 
arranged to accommodate the speak- 
ers. This happens, Kloss says, when 
designers overlook the fact that the 
ear cannot localize low frequencies. 
Thus “there is simply no need for 
those low frequencies to emanate from 
the same location— indeed from the 
same enclosure—as the rest of the au- 
dible range.” And this, he says, opens 
up a powerful design alternative: the 
satellite stereo-speaker system with 
separate bass enclosures. 

If it’s such a good idea, why didn't 
it happen before? It did, about 30 
years ago. In 1960 an imaginative de- 
signer and high-fidelity pioneer named 
Paul Weathers launched a speaker sys- 
tem with two satellites and a larger 
base unit. It wasn't successful, proba- 
bly because around the same time the 
first acoustic suspension bookshelf 
speakers appeared, which meant bet- 
ter sound from smaller boxes. 

In early 1987 Bose Corp. held a 
press conference, and PoPULAR SCIENCE 
Science and Technology Editor Arthur 
Fisher described the scene in the April 
issue: "Everyone assembled... knew 
we were there to listen to a new 
speaker system....But where were 
the speakers? There was nothing vis- 
ible at the front of the room except a 
pair of planters. Suddenly, crisp mu- 
sical sound with a solid, undistorted 
deep bass filled the room, its source 
seemingly invisible. The secret was re- 
vealed in two stages. First, Bose men 
whisked the plants out of the plant- 


ers, unmasking two pairs of tiny black 
boxes. Next, they pulled a typewriter- 
size box—origin of the boomless bass 
—from its hiding place under a chair.” 
That was the introduction of the AM-5 
Acoustimass Speaker. 

"I had known about the Weathers 
work in 1960,” says Kloss. “But I didnt 
explore to see how powerful a con- 
cept it was.” “Bose broke the ice,” 
adds Andy Petite, president of Boston 
Acoustics. “Bose wowed the press at 
that demonstration, and then who 
could say anything negative about it? 
So they did the rest of us a service by 
establishing the credibility that such 
a product could be done.” 

Henry Kloss (rhymes with most 
without the t) is the dean of high- 
fidelity designers. He is co-founder 
of Acoustic Research, the company 
that launched the acoustic suspension 
speaker in the late 1950s. He is the 
“K” of KLH, which produced the KLH 
Model 6 speaker, still hailed as one of 
the most successful designs in history. 
As founder of Advent, he launched the 
much-praised Advent loudspeakers, 
the first high-quality audio cassette 
machine with Dolby noise reduction 
and the facility to play chromium di- 
oxide tape. This made the cassette a 
respectable music medium. At Advent, 
and later at Kloss Video, he single- 
handedly launched the field of projec- 
tion television. 

At his factory in Newton, a suburb 
of Boston, I asked him how long it had 
taken him to design Ensemble. “The 
actual work took six or seven months,” 
he said. “Accumulating the informa- 
tion on what a speaker should sound 
like took thirty-five years.” 

Boston Acoustics’ Petite got into the 
speaker business when he worked for 
Kloss back in the Advent days. He 


Continued 
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The bass unit of this Bos- 
ton Acoustics SubSat Six 


three-way speaker is of unique design: NC 


The lower chamber is sealed, and the 
upper is vented through the two tubes 
to give desired response (see text). The 
satellites are approximately 4 by 5 by 
8 inches, not much bigger than the 
Walkman shown to indicate scale. 
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knew about the early Weathers work, 
too, and gave me a copy of a piece on 
the then-new speakers published in 
Radio Electronics in 1959. “I did some 
work five years ago on a sub-woofer 
similar to what we ended up making," 
he says. "There's always been a sort 
of latent product category here. But I 
had a psychological hangup about it." 

While the speakers grow out of the 
same history and tradition, there are 
differences in execution. The Cam- 
bridge unit has two low-frequency 
units; the Boston Acoustics speaker, 
one. Cambridge uses a classical acous- 
tic suspension approach—the type 
Kloss pioneered three decades ago. In 
this approach, through clever manip- 
ulation of physical law, a designer can 
get low bass from a relatively small 
box by giving up efficiency. That was 
once a problem, but it no longer is in 
this age of high-powered amplifiers. 

Petite uses a fresh approach that, 
he says, gives the best of two differ- 
ent schools of speaker design. A sealed 
chamber at the bottom provides good 
power-handling capability (see dia- 
gram), while the vented chamber at 
the top shapes the low-bass output. It 
also automatically gives an acousti- 
cal crossover—rolling off the high end 
of the bass speaker response to avoid 
interference with the high-frequency 
units. The Kloss speaker, on the other 
hand, uses an electrical crossover. 

Each designer claims advantages 
from his approach. But whatever the 
arguments over relative quality, I can 
say, after living with both systems for 
several months, that both are out- 
standing—and their sound quality 
similar. Each has a clean, airy open- 
ness, good stereo separation, and pow- 
erful bass that tradition says cannot 
come from a box that small. Review- 
ers in the high-fidelity magazines have 
echoed that sentiment in their reports. 

Perhaps the most exciting thing 
about the speakers is their versatil- 
ity: They can be tailored to fit the 
acoustic environment of just about 
any room. You move the bass units 
around freely until bass response is 
optimum. Yet the stereo stage is set 
by the satellite units, which, because 
of their small size, are easy to locate. 
Ensemble and SubSat Six manuals 
emphasize experiment, showing many 
possible speaker locations and urging 
you to keep trying until you find the 
one you like best. 

The SubSat Six is sold through audio 
dealers for $600. Call 1-617-592-9000 
for dealer location or other information. 
Cambridge sells direct to customers 
at $499 plus shipping with a 30-day 
money-back guarantee if you dont like 
the unit. Call 1-800-252-4434 for in- 
formation or to place an order. [sl 


Refinements in low-voltage-halogen and 
fluorescent technologies result in accent 
lighting of strikingly different design and 
function: mini-spotlights suspended across 
a room from bare wire, adjustable accent 
lights enclosed in a tube, and neonlike fluo- 
rescents seemingly energized from one end. 


WILD LIGHTS 


By TIMOTHY O. BAKKE 


Wire Walkers 
The six tiny halogen spotlights hang- 
ing in midair (left) are not two-legged 
alien life forms making their way across 
a pair of miniature tightropes—they’re 
part of a new system called string lights. 

Suspension lighting is the latest prod- 
uct category to emerge from low-vol- 
tage-halogen technology. The string 
system, made by Lighting Technologies, 
is drolly called Trolli. The wiring car- 
ries only 12 volts, stepped down from 
120-volt line voltage by a transformer, 
so it is safe to touch the bare cables, 
rods, or tracks. Avoid metallic contact 
between the suspension cables or the 
rods, however, or the system will short 
out. 

“A typical Trolli string system can 
run a maximum of twenty feet from 
wall to wall or floor to ceiling, and is 
rated at three hundred watts per trans- 
former," says Donnis Newman, presi- 
dent of Lighting Technologies. “That 
means you can use any combination of 
twenty- or fifty-watt halogen bulbs up 
to a total of three hundred watts. The 
cables are composed of four-millimeter 
silver-plated copper wound around a 
Kevlar aramid-fiber core to prevent 
stretching and sagging." 

In the Artup suspension system 
shown at the top of this page, lights 
are attached to tracks by a magnet. 
Low-voltage power is transmitted di- 
rectly through the stainless-steel fixture, 
and 20- to 75-watt lights are easily 
plucked off and repositioned anywhere 
along the track, up to a total of 350 
watts per track. 


SOURCES FOR SUSPENSION LIGHTING 

String Lights: Azizi Enterprises, Box 7/61, Newport Beach 
CA 92660; Classic Age, 41 E. 11th St., New York NY 10003; 
Electrix Inc., 45 Spring St., New Haven CT 06519; Light- 
ing Technologies, 50 Dey St., Jersey City NJ 07306 
Magnetic Track: Artup Corp., 3000 Shannon, Santa Ana CA 
92704 
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High-Tech 
Tubes 


First there were fluorescent tube lights, 
with sleek, smooth aluminum housings. 
Then there was tube track lighting, 
with exposed tracks and hanging lamp 
modules. Now there’s Inner Spaces 
(above), in which the wiring and low- 
voltage fixtures are inside the tubes. 
One of the keys to Inner Spaces is a 
diaphragm that surrounds the light 
bulb (see cross-sectional drawing). “The 
diaphragm is made of high-tempera- 
ture-resistant silicone foam,” says Scott 
Usher, president of U.S. Power Beam. 
"It acts as an eyeball socket, like a 
bushing that allows you to recess the 
light fixture the three-inch diameter of 
the tube yet still have thirty-five degrees 
of aiming movement. The chassis inside 
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the tube provides mounting space for 
the low-voltage transformers and forms 
wire ways for line-voltage wiring. It 
also acts as a heat sink, conducting 
heat from the halogen bulbs to the 
tube, which acts as a radiator." 

Baffles inside the tube control the 
spill light that dichroic halogen bulbs 
emit from the back and sides of the 
bulb housing (see “Micro Halogens,” 
this issue). The tubes can be rotated 
360 degrees for precise aiming of light. 

Usher uses nature to illustrate the 
concept of Inner Spaces. “I like to 
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think of tube track lighting, with its 
external skeleton of fixtures, as insect- 
like, while Inner Spaces, with its ‘skel- 
eton’ internalized, could be likened to 
higher animals such as mammals,” he 
says. “Both invertebrates and verte- 
brates are viable life forms, but they 
are suited to different purposes.” 

The Inner Spaces system is modular, 
with nine varieties of couplers and 
segments that range from 18 to 72 
inches long. Lights may be spaced 12, 
18, 24, or 36 inches apart. U.S. Power 
Beam, Box 409, Little Ferry, N.J. 07643. 


They’re skinny, colorful, and shapely, 
like neon lights. But they’re not neon, 
and they can be energized from one end. 
“They” are new Flureon lights that 
mimic the properties of neon in a resi- 
dential fluorescent system. Flureon T5 
bulbs—at *s inch in diameter—are slim- 
mer than conventional fluorescent 
bulbs. They come in 19 colors and four 
standard shapes, and are available in 
custom curves (top and bottom pho- 
tos). And Flureon Lightstiks (middle) 
can be end-fed for a wandlike look. 
Flureon tubes get their bright color 
from a shrink-wrap plastic coating that 
is applied to the outside of the bulb. 
(Some of the lighter colors, however, 
use newly developed phosphors that 
produce pastel light.) Because fluo- 
rescent bulbs generate relatively little 
heat, there is no danger of the plastic 
melting. The shrink-wrap coating is 
the secret behind the single-feed Light- 
stik system as well. Like all fluorescents, 
Flureon needs terminals at each end 
to energize its phosphors. It appears 
one-ended because a thin wire runs on 
the inside of the plastic to power the 
opposite terminal. Lucifer Lighting Co., 
Box 370375, Miami, Fla. 33137. 
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TWO-FER 
TRACKS 


With a clever new electronic 
control, you can have a 
sophisticated two-circuit 
track-lighting scheme with 
standard single-circuit 
wiring. And with the array 
of innovative fixtures 
available, the solution to just 
about any illumination 
problem can be snapped into 
a track. 


By V. ELAINE GILMORE 


t was 10:20 on a Sunday night and I was curled up 
on the sofa reading, unremarkable except that the night 
before it would have been impossible: Then the sofa was 
lost in shadow. Not anymore. That weekend my husband 
and I had installed new track lights in the living room and 
dining room (companion story). In two days we had trans- 
formed our primary living space, making it both more liv- 
able and more attractive. 

Not only do we have reading lights over the sofa, we have 
lights shining into formerly murky closets, and sparkling 
accent lights on plants and art. Furthermore, the utility 
and accent lights are on different circuits. Two- (and more) 
circuit tracks are common, but normally you have to pull 
more wires to power them. Our system, from Capri Light- 
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ing, uses an electronic control instead. It takes incoming 
current from a single circuit and sends it to circuit one, 
circuit two, or both at once on a two-circuit track. All from 
a single switch. And all with no new wiring. 

The electronic control is called Smart Start, and the key 
to its operation is a memory chip. "When you first turn on 
the switch, Smart Start's program tells it to send current 
to both circuits of the track; call that mode A," explains 
Larry Collins, advertising manager at Capri. “If you turn 
off the switch, Smart Start remembers for about six sec- 
onds that it was last in mode A. If you turn the switch on 
again within that time frame, the program goes to mode 
B: Circuit one is electrified but circuit two is off. Again, if 
you flick the switch off, and then on within six seconds, it 


PHOTOS BY JOHN B. CARNETT 


goes to mode C: Circuit two goes on and circuit one turns 
off." If all this sounds clumsy, it really isn't. The only 
significant limitation, compared with standard two-circuit 
tracks, is that with Smart Start you cannot use a dimmer. 
Thomas Industries, of which Capri is a division, also has 
the Smart Start control, but I opted for Capri's track light- 
ing because of that company's greater variety of fixtures. 
Track lighting today can go far beyond the wall washers 
and reflector spot lights of 10 years ago—because there 
are bulbs now that didn't exist then. Here's what I chose: 
€ Accent lights— For highlighting plants and pictures, 
and to provide reading lights over the sofa, I chose fixtures 
that use a small, low-voltage halogen lamp called the MR-16. 
Continued 


Circuit one on the living-room track is 
the decorative lighting (photo left). Pic- 
ture wall behind the sofa is lighted 
with line-voltage halogen flood lamps 
(in the three large round-back fixtures, 
upper right). Plants around the periph- 
ery are hit with low-voltage halogen 
spots (small round-back fixtures; hous- 
ings between fixtures and track are 
the transformers). Framing projector 
(upper left in photo) casts a precise, 
four-sided beam that you can adjust to 
match the size and shape of the image 
being illuminated. Here it gives a spe- 
cial glow to a I9th-century English 
watercolor. The orchid on the coffee 
table gets its light from the pyramidal 
fixture above, whose beam width is 
adjustable. 

Circuit two on the living-room track 
is the functional lighting (below). Lit- 
tle low-voltage halogen spot lights 
pointed directly downward give excel- 
lent illumination for reading on the 
sofa. Long round-back fixtures (on 
short track) take standard incandes- 
cent or reflector lamps. These cast light 
into closets (a linen closet is out of 
view to the left) and into the interior of 
the built-in cabinet. Living-room lights 
are from Capri Lighting, and are avail- 
able in black as well as white. 
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Halogen bulbs have a halogen gas (usually bromine or 
iodine) added to the gases around the tungsten filament. 
In any incandescent bulb, as the filament burns, tungsten 
particles boil off. In halogen bulbs, the tungsten combines 
with the halogen, and the circulating gas redeposits the 
tungsten particles on the filament—rather than on the in- 
side of the bulb as in standard incandescents. Thus halo- 
gen bulbs stay bright and last much longer: 2,000 to 3,000 
hours. The filament also burns hotter, so halogen bulbs 
emit a whiter light with truer color rendition. 

The MR-16 bulb was developed by Kodak and General 
Electric for the Carousel projector. It became available for 
general use in 1982 [“Quartz Halogen Lamps,” July '83]. 
MR means multi-faceted reflector, and the 16 means the 
bulb is two inches in diameter (for some arcane reason, 
bulbs are measured in eighths of an inch). The MR-16 is 
amazingly efficient. “For every watt of electricity used you 
get more usable light,” Collins notes, “because the beam is 
precisely directed to where you want it.” In a standard bulb, 
light travels every which way, and much of it is wasted. 

Because the MR-16 is such a small bulb, the fixtures too 
are compact. Each snaps into a solid-state transformer 
(which reduces 120-volt AC to 12 volts), which snaps into 
the track. The down side of low-voltage lighting is the cost: 
The transformers can cost almost as much as the fixtures. 

è Adjustabeam— The low-voltage pyramidal fixture 
aimed at the coffee table has an adjustable beam spread: 
from 6 to 22 degrees. In the center of the reflector there's a 
finger-shaped halogen bulb. As you turn the beam-adjust- 
ment knob, the bulb moves forward or back in the reflector, 
and the beam width changes accordingly. 

è Framing projector— This low-voltage fixture uses a 50- 
watt MR-16 bulb and has a 75mm lens to focus the light. 
Four black internal shutters can be adjusted so that the 
light beam cuts off precisely in a four-sided pattern. 

® Wall washers— One wall holds a collection of prints and 
rubbings. I wanted to light it evenly and gently with light 
comparable in color to what the MR-16s emit. For this I 
chose line-voltage halogen floods, Sylvania's PAR 30 
Capsylite (PAR means parabolic aluminized reflector and 
30 means the bulb is 334 inches in diameter). 

The light emitted by the Capsylites is not quite as white 
at that from MR-16s. "There is about a 200-degree differ- 
ence in color temperature," says Patrick Basile, manager 
of incandescent products at Sylvania. That's close enough 
that only the ultrasensitive can see the difference. 

e Utility lights—For beaming light into closets, I chose 
fixtures that can use either reflector bulbs (R lamps) or 
ordinary incandescents (called A lamps). Thus I can buy 
inexpensive bulbs at the supermarket. The decorative and 
utility lights are on separate circuits, which I seldom use 
at once, so the color mismatch doesn't matter. 


Do it yourself? 


If you can safely change a ceiling fixture, you can install 
track lights. The Smart Start controllers are wired into 
ceiling boxes, and the tracks (which come in 2-, 4-, 8-, and 
12-foot lengths) slip onto conductors that project from the 
Smart Starts. 

Designing a sophisticated lighting scheme is not easy, 
and frankly, I made mistakes. Example: I hadnt antici- 
pated the incredible efficiency of the MR-16 bulbs, and ended 
up replacing several 50-watt lamps with 20-watters. These 
bulbs cost $13 to $15 each at discount. 

One way to avoid problems is to hire a lighting designer. 
You can also get design advice if you buy from a lighting 
showroom. (Capri products are sold both through showrooms 
and through electrical suppliers that normally deal with 
contractors and architects.) Capri Lighting, 6430 E. Slauson 
Ave., Los Angeles, Calif. 90040. fs] 
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Five 20-watt bulbs are all it takes to 
provide mood lighting for a dining alcove. 
The secret: These track-light fixtures are 

engineered to use a low-voltage halogen 
bulb that’s not much bigger around than a 
half dollar, but delivers light where you 
want it with amazing efficiency. 


t 1:15 one Saturday afternoon my husband 
climbed up on the kitchen stool while I 
ascended a small ladder. Our mission: to 
remove an old four-foot light track that 
hung in our dining room and replace it 
with a new eight-foot track into which we 
would snap the latest in track-light fixtures. By 2:53 p.m. 
the mission was accomplished, and that included replac- 
ing a dimmer. It was probably the fastest home-improve- 
ment project we've ever undertaken. 

And what an improvement. The 15-year-old track held 
two fixtures, each with a 75-watt reflector bulb. It was 
not a real electrified track so we could not add fixtures. 
So I bought a mantle light (two 40-watt bulbs) to sit on 
the buffet and shine on a medieval music manuscript above. 
And in two corners of the room I placed canister up-lights 
(with 60-watt bulbs). Still, the blue walls seemed to be a 
black hole for light. Now, we have a beautifully lighted 
room, and we're using only 100 watts (five 20-watt bulbs) 
where 350 watts had failed us before. 

I chose track lights from Con-Tech Lighting for the din- 
ing room because of a new fixture the company introduced 
in March. Smaller than a Dixie cup, it's called the Micro/ 
Lyte, and it uses the newest of the low-voltage halogen 
lamps. Called the MR-11, this lamp is similar to the MR-16 


(see companion story) and emits the same clean, white 
light. But it’s even more efficient in delivering light in a 
precise beam. That’s why so little wattage provides so much 
effective light. In a home, such efficiency may not trans- 
late to a lower electric bill, but it can let you add a lot 
of light without overloading your circuits. 

The MR-11 is smaller than the MR-16: only 1% inches 
in diameter and about the same in length. That’s why the 
fixtures can be so small. “But they had to be engineered 
to handle a lot of heat in a small space,” relates Al Gross- 
man, president of Con-Tech. Here’s why: Most MR-11 bulbs 
(and most MR-16s) are designed to remove the ultraviolet 
and infrared rays from the beam that is projected forward. 
Infrared translates to heat and ultraviolet causes fading. 
Those rays are removed by an ultrathin “dichroic” coat- 
ing on the reflector surrounding the tiny quartz-glass tube 
that holds the filament. The coating reflects most of the 
visible light, sending it forward. But it transmits UV and 
IR rays; thus those wavelengths exit through the back. 

Consequently, it gets quite hot behind the bulb. To take 
the heat, Con-Tech makes the Micro/Lyte fixtures of heavy 
die-cast metal. Surrounding the barrel is a stainless-steel 
mesh, which acts as a heat sink and air inlet. “Air taken 
in enters slots in the housing, passes over the lamp, and 
out the slots in the back,” Grossman explains. “That keeps 
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Low-voltage halogen Micro/Lyte track lights 
from Con-Tech connect to transformers, 
which snap into the track. Here, the music 
manuscript is highlighted with a narrow 
flood lamp; a spot light hits the dried flowers 
below. A ficus tree, barely visible at right, is 
lit by another flood, and the flowers on the 
table are the focus of two spot lights. Can- 
opy near the center of the track covers a 
"floating feed," which wires into the junc- 
tion box and can power the track anywhere 
along its length. 


the socket relatively cool" The mesh remains cool enough 
to touch “without leaving flesh,” he jokes. 

Each Micro/Lyte requires its own transformer to reduce 
120-volt AC from the track to 12-volt AC. Con-Tech's trans- 
formers are compact solid-state devices with built-in RFI 
filters, so they will not give fits to your electronic equip- 
ment or cause humming in a dimmer. Each transformer 
has a switch so you can turn off the fixtures individually. 

Micro/Lytes come with eight-inch stems as well as the 
four-inch stems I chose, and in white or black, as do the 
tracks (which come in 2-, 4-, 6-, 8-, and 12-foot lengths). 
The company will direct you to the nearest lighting show- 
rooms and electrical supply houses that sell its products. 
Con-Tech, 130 N. Waukegan Rd., Deerfield, Ill. 60015. Gi 
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New microprocessor-based systems can dim or brighten room 
lighting to preset levels or even totally change patterns of 
light at the touch of a button to provide... 


PROGRAMMED 
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MOOD 
LIGHTING 


By TIMOTHY O. BAKKE 


ou've just finished 
straightening up the 
living room before the 
guests are to arrive. All of 
the lights are on full and 
bright, not conducive to a 
quiet evening of conversation. You 
press a button on the panel near the 
doorway, and magically all the lights 
in the room begin to fade: Simulta- 
neously the bright lights over the sofa 
go out; the general room lighting dims 
to about 30 percent; the wall-washing 
accents maintain 50-percent output; 
and the hors d'oeuvres table lights 
stay bright, at about 80 percent. The 
atmosphere is perfect for a small party. 

Entertaining, cleaning up, reading, 
watching TV... each of these activi- 
ties has a different lighting require- 
ment. But now you don't have to 
dim groups of lights in a large room 
with a number of manual controls. 
New microprocessor-controlled light- 


management systems digitally dim 
groups of lights to preset levels or 
switch them on or off. Systems like 
those from Lightolier and Lutron Elec- 
tronics are designed to take the place 
of three or four switches that control 
the lights in a single room. The Lite- 
Touch 2000 is a whole-house system. 
Its processor can handle 594 groups 
of lights. 

"Generally, residential room-sized 
modules are designed to accommodate 
a single twenty-ampere circuit, with 
maximum load capacities from 1,400 
to 2,400 watts," Mark McKinnon, 
manager of applications engineering 
for Lightolier, told me. A controller 
like Lightolier's Scenist or Lutron's 
Grafik Eye may handle, for instance, 
four channels, or zones, of lights. All 
of those channels may in turn be con- 
figured in any combination in any of 
four different "scenes." Individual 
lighting control zones may be rated 


at, say, 600 watts, or 12 50-watt lamps. 

“Microprocessors are the secret to 
the level of control these light- 
management systems exhibit,” 
McKinnon said. “Each dimmer in the 
Scenist, for example, has 256 discrete 
steps of dimming; each step has an as- 
signed number. When you set a dim- 
ming level, the microprocessor stores 
that number and is able to reproduce 
instantly the level of light you chose.” 


Same but different 


The Scenist and Grafik Eye are sim- 
ilar in many ways, but there are dif- 
ferences. "When you press the ‘off 
button on the Grafik Eye," Lutron's 
Paul Trively told me, “the circuit opens 
so there is no danger of shock when 
working on a fixture. Also, the lamp 
fade rate is adjustable up to fifteen sec- 
onds, and light adjustment is made 
with sliding switches.” In the Scenist, 
the ‘off button maintains a closed cir- 


Instant ambience: Pressing one of four 
buttons on the control panel of Light- 
olier’s Scenist architectural lighting 
control system adjusts all of the lights 
in this large living room to suit the 
activity. For reading (facing page) the 
foreground and sofa lights are on al- 
most full, while the balance of the lights 
are either off or dimmed to about 30 
percent. Entertaining (left) demands a 
subdued atmosphere. Only the table is 
well lit; foreground floods are at 40- 
percent power. For playing games (be- 
low left) most of the lights are at 70 
percent or better. Cleaning up (below) 
demands all lights at full power. 


cuit (there is a separate circuit on-off 
switch); the fade rate is a nonadjust- 
able five seconds or instant off, and 
dimming is done with push buttons. 
The LiteTouch 2000 is a more 
sophisticated—and more expensive— 
arrangement. Says LiteTouch field 
service engineer Terry Garlick: *Our 
controller unit is a microprocessor- 
based programming unit that acts as 
a cross-connect between the control 
modules, which switch high voltages, 
and the remote-control stations, which 
control scenes in individual rooms. 
Each room can have from two to eight 
scenes; theoretically you could main- 
tain ninety-nine control modules, each 
with six fifteen-amp loads, or 256 con- 
trol stations with eight scenes each." 
Now that's some party. Gs) 
MANUFACTURERS ADDRESSES 
Lightolier, 100 Lighting Way, Secaucus NJ 07094-0508; 
LiteTouch Lighting Control Systems, 3783 S. 500 West, Salt 


Lake City UT 84115; Lutron Electronics Co., 205 Suter Rd., 
Coopersburg PA 18036 
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STRIPS' 


OF 
LIGH 


Concealed lighting doesn't 
have to be done with fluores- 
cent tubes. Now you can use 
strips of incandescent lamps 
that give a continuous glow 
or show as points of light 
like stars on a string. Just 
introduced: a light strip with 
tiny fractional-wattage bulbs, 
and another whose bulbs are 
filled with xenon gas for 
brighter, whiter light. 


By V. ELAINE GILMORE 


iniature strips of 
incandescent lights are the ideal solu- 
Lion to some special lighting problems. 
You can install them under the lip of 
stairs for both safety and good looks. 
You can run a strip under the toe space 
of cabinets or a platform bed, and the 
furniture will seem to float. You can 
illuminate coves in à ceiling, or run 
an ultra-small strip on top of a high 
molding. And if they're bright enough, 
little strip lights are excellent for task 
lighting over a counter or desk. 

But the miniature light strips you 
find in home centers and hardware 
Continued 
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Low-voltage light strips are shown actual size. To the left is 
Litelab's handsome Microlume strip, with one-watt bulbs 

set in reflectors. Remaining strips, left to right, are: Tokistar, 

a flexible strip with an adhesive back from TokiAmerica; 
Aura's Cina-Lite strips, also with an adhesive back and 

lamps no bigger than a chubby ant. Lumere strips from 

Task Lighting are in four-inch modules; *gap connectors" " 
let you turn corners or bridge framing; for special effects P 
add color caps. Lumiflex (from Litelab) can be curved to a 
24-inch radius. With Lucifer’s strips, you can pop in a 

rotary socket and add a halogen spotlight. Starfire Light- 
ing's flexible Xenflex strip has xenon-filled lamps for whiter 
light. Progress's Hide-A-Lites are available in a housing or 
open-face, including this articulated Flexi-Strip. 


OHA CARNET! 
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stores have bulbs that can't be changed; 
when one goes, so goes the strip. Also, 
the strips l've seen come only in 10-, 
20-, and 30-inch lengths. And they 
arent bright enough for task lighting. 

Now, by scouting the lighting indus- 
trysannual trade show, l've uncovered 
a whole new trove of incandescent strip 
lights that don't have these limitations. 
(They are sold through distributors 


rather than ordinary retail channels. . 


But you can get the nearest distribu- 
tor's address from the manufacturers 
listed at the end of this article.) The 
opening photo shows eight strips from 
seven manufacturers, and each com- 
pany makes others as well. There is 
much to like about these strip lights: 
€ All have parallel wiring; when one 
bulb blows, the rest of the strip stays 
lit. And the bulbs are replaceable. In 
fact, the strips from Progress, Lucifer 
Lighting, and Task Lighting, and Lite- 
lab's Lumiflex strip use common auto- 
motive bulbs. 

è Exact sizing is not a problem. 
Most can be cut to length; and with 


MARY E. NICHOLS 


many, simple connectors join modules 
together. 

è Light intensity is a matter of 
choice. In the strips shown, bulb watt- 
age ranges from 0.45 for the tiny bulbs 
on the Cina-Lites from Aura, to 10 
watts on Starfire's Xenflex strip. Three- 
and five-watt lamps are most common. 
You also have a choice when it comes 
to bulb spacing. With bulbs close to- 
gether, you can have a continuous glow. 
Space them farther apart, and you cre- 
ate scallops of light. And all of these 
strips can be used with dimmers. 
Stepping down 

All the strips are low voltage, either 
12-volt or 24-volt systems. 

“With low-voltage lighting, the dan- 
ger of shock is greatly reduced," notes 
Linda Anderson, sales and marketing 
manager of Task Lighting. But the pri- 
mary reason the strips are low volt- 
age is that most miniature bulbs are 
low voltage. 

Mary Beth Gotti, a physicist who 
works in General Electric’s commer- 

Continued 


Lights that delineate recessed 
coves (left) are Microlume strips 
from Litelab, which are also used 
along the front of the display 
shelves. Brass-finish mounting ex- 
trusions snap over the strips to 
give a finished edge to the shelves. 
Extrusions come in a chrome finish 
and black. 

A light strip behind a stair ban- 
nister (above) adds beauty—and 
safety. The strip used here is from 
Lucifer Lighting. 

Hide-A-Lite strips from Progress 
shine up, down, and around in 
this kitchen (next page). The 
drawing shows a typical wiring 
plan, with various circuits color- 
coded. Solid lines represent light 
strips; dotted lines indicate power 
wires, but no lights; solid-color 
squares represent 12-volt trans- 
formers. The yellow circuit, with 
three- or five-watt bulbs in the 
strips, is run off a 500-watt trans- 
former. The blue circuit, with strips 
of three-watt bulbs, runs off a 100- 
watt transformer. Over-counter 
lights are on two circuits, green 
and red. Those strips use five-watt 
bulbs; transformers have 500- and 
250-watt capacities. 
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OUR PREMIUM GIVES YOU MORE MUSCLE 
NO MATTER WHAT SHAPE YOU'RE IN. 


If you want more muscle in your car, forget about your old routine. Pump up to the gasoline 
that eliminates knocks, pings and hesitation while it cleans fuel injectors. Phillips 66 SuperCieam 


Premium Unleaded. Performance power from Phillips 66. 


PUMP UP TO SUPERCLEAN PREMIUM. (22 


(OMCMLXXXIX Phillips 66 Company. SuperClean* Unleaded Gasolines is a registered trademark of Phillips 66 Company 


cial lighting division, explains: “As you 
lower the voltage, say by a factor of 
ten [from 120 volts to 12 volts], the am- 
perage increases by a like factor, as- 
suming the wattage remains constant. 
To handle the increased current, engi- 
neers design the lamp with a shorter 
filament that is thicker in cross sec- 
tion.” Thus the light is emitted from a 
smaller area, more like an actual point 
source. That makes it easier to design 
a small bulb and to direct the light 
where you want it. 

Increased lamp life is another advan- 
tage claimed for low-voltage bulbs. 
“That fatter filament is stronger,” Gotti 
notes, “so the lamp is less subject to 
filament breakage.” The rated life of 
the bulbs used in these strips ranges 
from 2,000 to 100,000 hours. A stan- 
dard household bulb is generally rated 
at 750 to 1,000 hours. 

Naturally, transformers are required 
to reduce 120 volts from the house wir- 
ing to 12 or 24 volts for the strip lights. 
To calculate the size of the transformer 
needed, you multiply the wattage of 
the lamp by the number of lamps. Most 
companies recommend that you over- 
size the transformer by 20 percent. 

If you’re planning a sizable low- 
voltage installation, you should be 
aware that you can't necessarily buy 
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one large transformer and run one long 
circuit from it. Long runs entail a 
significant voltage drop and a corres- 
ponding drop in light level. The larger 
the conductor in the strip, the longer 
the run can be and the more bulbs of a 
given wattage can be on it. Thus each 
strip has its own limitations. 

^In addition," says Michael Walker, 
vice president of sales at Litelab, "if 
something should go wrong with the 
equipment, because of the increased 
amperage, there is still a risk of fire." 
Consequently, in-line fuses or some 
kind of circuit-breaker distribution box 
(both Litelab and Aura sell these) are 
required by codes. Companies gener- 
ally recommend that a licensed elec- 
trician install the systems. 


Sample prices 


Some light strips are sold as mod- 
ules. The 10-inch Task modules, for ex- 
ample, are $12 each. Others are priced 
by the foot. At the low end of that price 


spectrum is the Cina-Lite conductor 
strip at $3 per foot; lamps are $1 each 
and can be spaced 1 to 18 inches apart. 
These strips often are laid in plastic 
channels and covered with polycarbo- 
nate shields (each around $2 a foot). 
TokiAmerica's Tokistar lighting strips 
are $4 a foot with lamps 12 inches 
apart, and $8 a foot with lamps four 
inches apart. Plastic housings are $2 
a foot. 

At the other end of the price spec- 
trum is Starfires Xenflex strip—at $36 
a foot with five-watt lamps three inches 
on centers and $42 with 10-watt lamps 
at that spacing. Transformers are 
extra. Gs) 


MANUFACTURERS REPRESENTED 

Aura Lighting, 8739 Shirley Ave., Northridge CA 91324; 
Litelab Corp., 251 Elm St., Buffalo NY 14203; Lucifer Light- 
ing Co., Box 370375, Miami FL 33137; Progress Lighting, 
Erie Ave. and G St., Philadelphia PA 19134; Starfire Light- 
ing Inc., 317 St. Paul's Ave., Jersey City NJ 07306; Task 
Lighting Corp., Box 1090, Kearney NE 68848; TokiAmerica 
Technologies, 18662 MacArthur Blvd., Unit 103, Irvine CA 
92715 
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Armed, 
dangerous... 
and invisible. 


Tomorrow's battles may be fought with 
weapons made "invisible" by research 
going on today. Learn about this new 
science of secrecy in Stealth 
Technology, yours free when you join 
The Military Book Cluh. 
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HERE'S HOW THE CLUB PLAN WORKS: You'll get 3 books for only 98¢ plus shipping and 
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books, retum them within 10 days at our expense. Your membership will be canceled and you will 
owe nothing. The FREE BOOK is yours to keep in any case. 

HUGE SELECTION: As a Club member, you'll have over 350 titles to choose from — a 
tremendous variety of the very best military books in print. Many feature rarely seen photos, 
illustrations and maps. Many books are difficult to find anywhere else. 

HOW YOU SAVE MONEY: The Club offers its own complete hardbound editions (sometimes 
altered in size to fit special presses). Club editions save you up to 30% off publishers’ hardcover 
edition prices. A shipping and handling charge is added to each shipment. 

CLUB MAGAZINE: About every 4 weeks (14 times a year) you'll receive the free Club magazine 
describing coming Selection(s) and Alternates. In addition, up to 2 times a year, you may receive 
offers of special Selections, always at discounts off publishers’ prices. If you want the featured 
Selection(s), do nothing — shipment will be made automatically. If you prefer an alternate — or no 
book at all — indicate this on the order form and retum it by the date specified. You'll have at least 


10 days to decide. If you have less than 10 days, and you receive an unwanted Selection, you may 
return it at our expense and owe nothing. 

THE CHOICE IS ALWAYS YOURS: Your only obligation is to take just 4 books at regular low 
Club prices during the next 2 years. You may resign anytime after purchasing your 4 books, or 
continue to enjoy Club membership for as long as you like. 
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4 Combination lighting 

Two companies have introduced new 
multipurpose lighting systems combin- 
ing fluorescents with versatile halogen 
lamps. The fluorescents furnish gen- 
eral room illumination, while the halo- 
gens can be focused for task or accent 
lighting. The TL-4602 residential lin- 
ear system from Thomas Industries 
(top) is fluorescent tube lighting mar- 
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ried to a low-voltage track. The tube 
(available in black, white, or red) 
houses a 40-watt fluorescent bulb and 
up to five optional, adjustable minia- 
ture track heads (available in three 
styles and several finishes) that use 
20-watt halogen lamps. Track heads 
are sold separately. Thomas Industries 
Inc., Box 35120, Louisville, Ky. 40232. 

Lightolier's modular suspended Am- 
bient Decorative Accent low-voltage 
lighting system (left) combines straight 
and curved lines with ambient and ac- 
cent illumination. This arrangement 
provides 32-watt indirect fluorescent 
up-lighting (with straight nine-watt 
lamps used to form a segmented arch 
on the curved sections) and 50-watt 
low-voltage halogen MR-16 accent 
down-lighting. Each halogen lamp can 
be adjusted up to 15 degrees from ver- 
tical. The curved and straight seg- 
ments can handle a variety of design 
patterns. The indirect up-lighting and 
accent down-lighting can be wired and 
switched separately. They're available 
in white or black. Lightolier, 100 Light- 
ing Way, Secaucus, N.J. 07094-0508. 


Sophisticated advances in 
lighting technology include 
fluorescent-halogen fixtures, 
recessed track systems, an 
innovative compact housing 
for fluorescent down-light- 
ing, and lens-covered halogen 
lamps. 


By CHERYL M. FIORILLO 


2 integral dimmers 


Track lights give you maximum flexi- 
bility of light placement but limited 
choice in customizing the light inten- 
sity, or mood, of a room. Lighting Serv- 
ices now offers integral dimmers for 
many of its track fixtures, so you can 
set each one as bright or dim as you 
want for a wide range of decorative 
lighting possibilities. The dimmers, 
which are available in black, white, or 
silver, are flush against the fixture. 
They also have a positive off-switch. 
Lighting Services, Industrial Park, 
Rte. 9W, Stony Point, N.Y. 10980-1996. 
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SL The CIE Microprocessor Trainer helps you to learn how circuits with 
microprocessors function in computers. 


the handy reply coupon or card below to: 
Cleveland Institute of Electronics, 
Le Microprocessor Technology. Satellite Communications. 1776 East 17th Street, Cleveland, Ohio 44114. 
| Hobotics. Wherever you want to go in electronics... 
p- start first with CIE. 

Why CIE? Because we're the leader in teaching 
electronics through independent study. Consider this. 
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Cleveland Institute of Electronics, Inc. 


à We teach over 25,000 students from all over the 1776 East 17th Street © Cleveland, Ohio 44114 
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start at a higher level. But wherever you start, you 
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Associate in Applied Science Degree in Electronics. 
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Just call toll-free 1-800-321-2155 (in Ohio, 1-800-362-2105) 


BRIGHT 
LIGHTS comin 


3 Lens-covered halogen 


A standard MR-16 halogen lamp must 
be handled gingerly to avoid soiling 
the tiny quartz-glass filament tube 
and its surrounding reflector. Dust, 
grime, even the oils from your finger- 
tips, can interfere with its efficiency 
and shorten its life. Consequently, 
fixture manufacturers provide clear 
glass covers for their lamps. Now 
Sylvania has developed a bonded lens 
to protect its newest halogen MR- 
16 lamp and improve beam control 
(top left photo and inset). Called the 
Sylvania Tru-Aim Plus, the new 12- 
volt lamp uses the lens along with a 
new reflector to focus the light beam 
and minimize distortion. An MR-16 
lamp is normally housed within a di- 
chroic reflector, which is used to remove 
the infrared heat and ultraviolet rays 
from the light beam projected forward. 
It transmits those wavelengths so they 
exit behind the lamp. The Tru-Aim 
Plus uses an aluminized reflector in 
conjunction with its bonded lens to pro- 
duce a smoother beam pattern with lit- 
tle or none of the distortion associated 
with dichroic reflectors. The alumi- 
nized reflector sends all wavelengths 
forward—so the fixture's socket and 
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transformer stay cooler. Tru-Aim Plus 
will be available late this year in 35- 
and 50-watt narrow spots, narrow 
floods, or flood beam spreads. Esti- 
mated life expectancy: 4,000 hours. 
GTE Products Corp., Sylvania Light- 
ing Center, Danvers, Mass. 01923. 


4 Rainbow buster 


Compact fluorescents are energy effi- 
cient and terrific for down-lighting. 
They have two drawbacks though: 
changing bulky bulbs in a tight area 
and the iridescent, rainbowlike effect 
seen on the lamps' housing. Their spun 
aluminum reflectors, which are me- 
chanically polished, have tiny pores 
that act like prisms and thus create 
the iridescence. Now a new housing 
called PolyQuad solves these irritat- 
ing problems. The cross section above 
shows the unique adjustable Klic-Klac 
socket assembly for easy maintenance: 
a downward pull (Klic) clears the re- 
flector for unobstructed lamp changes; 
a push upward (Klac) snaps the lamp 
into place. 

PolyQuad is made of injection-molded 
polycarbonate, creating a practically 
poreless surface. Then it is plated with 
chrome in a vacuum chamber to in- 


crease reflectivity. Finally the chrome 
is covered with a polymer film to pro- 
tect the reflector from fingerprints, 
dirt, and dust. 

PolyQuads are available in 8- and 
10-inch diameters and can take two 
13-, 18-, or 26-watt lamps. Trim finish 
is available in bronze, chrome, or 
white. Prices range from $123 to $189. 
Staff Lighting, Box 1020, Highland, 
N.Y. 12528. 


5 Sloped ceiling adapters 


Sloped ceilings mean custom measure- 
ments and design headaches when 
ordering recessed housings for down- 
lighting. Now Capri Lighting has off- 
the-shelf pre-engineered slope adapters 
for incandescent and HID (high-in- 
tensity discharge) lamps to eliminate 
complicated measurements (top right 
photo). The six-inch (SL-6, $67) and 
eight-inch (SL-8, $77) steel and alu- 
minum adapters can be adjusted from 
a 5- to 45-degree angle in five-degree 
increments and can be fine tuned by 
one-degree increments. Installation 
also requires a standard frame-in and 
trim and a sloped ceiling trim. Capri 
Lighting, 6430 E. Slauson Ave., Los 
Angeles, Calif. 90040. 


6 Hidden halogens 

Halogen has finally entered the kitch- 
en. The Hafele Sunlight System (above) 
is mounted under kitchen cabinets to 
brighten work surfaces. Low-voltage 
20-watt halogen light units plug into 
a track that can be cut to any length. 
Lights can be turned on individually. 
Hafele America Co., Box 4000, Arch- 
dale, N.C. 27263. 


7 Revolving spotlight 


The Argo is an aluminum fixture that 
runs on a 12-volt extruded-aluminum 
track. Its fixture uses a 20-, 50-, or 
75-watt MR-16 halogen lamp and swiv- 
els 360 degrees in two directions. A 
three-foot track costs approximately 
$122; fixtures are $260. Artemide 
Litech, 1980 New Highway, Farming- 
dale, N.Y. 11735. 


Continued 


| We ‘hae you , visit us one of these "es iiio at Jack Daniel’ s Distillery. 


ONE OF OUR FAVORITE SITTING PLACES 
is under the sign Jack Daniel and Lem Motlow 


put up over a century ago. 


Jack Daniel settled on this very spot in 1866, for 
heres where he found ironfree water perfect for his 
needs. The spring still flows at our distillery to Bh 
not ten yards Tem where these 
gentlemen are chatting. And we still 
make whiskey the way Jack and Lem 
once made it, charcoal mellowed drop 
by drop. Keeping their sign in place 
keeps us faithful to their old 
ax. he A sip, we believe, will 
keep you faithful to them too. 


SMOOTH SIPPIN' 
TENNESSEE WHISKEY 


Tennessee Whiskey « 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 


. Switch to gas. 
It heats water 
" for half the cost 


GAS. 
AMERICA'S 
BEST 
ENERGY 
VALUE. 


(©1988 American Gas Association 
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| but the hanging fixtures 


| with traditional decor. Alkco 


| same extruded-aluminum 
| track, with or without dim- 


BRIGHT 
LIGHTS Continued 


8 Optical supercharger 


Halogen light bulbs that run on line 
voltage (120 volts) offer some impor- 
tant advantages: a clean white light 
and superior efficiency. Typically, how- 
ever, they contain a diode, which causes 
a rapid flicker—invisible to most peo- 
ple in most situations, but not in all. 

Now General Electric has developed a 
diodeless—and therefore flickerless— 
line-voltage halogen bulb. It's called 
the Halogen-IR PAR (for parabolic alu- 
minized reflector) lamp, and is avail- 


9 Concealed lights 


The flexibility of track light- 
ing is an important feature, 


themselves can interfere 


has hidden its fixtures inside 
its Recessed-Trak system 
(right and below). Recessed- 
Trak fits into any ceiling, 
including existing gypsum 
board or plaster ceilings. 
The concealed die-cast alu- 
minum modules hold 20- 
to 50-watt MR-16 halogen 
lamps and can be rotated 
360 degrees and adjusted up 
to 40 degrees from vertical. 
Dual circuits allow separate 
switching of two different 
sets of light modules on the 


mers. Alkco, 11500 W. Mel- 
rose Áve., Franklin Park, Ill. 
60131. 


able in 60-watt (shown) and 100-watt 
spot and flood lamps. 

The diode normally used in halogen 
line-voltage lamps reduces the voltage 
delivered to the filament. That allows 
lamps to have shorter filaments; and 
the light emitted by a short filament 
is closer to a point source and easier 
to focus. GE's new diodeless lamp uses 
a longer filament but compactly coils 
it. Thus the light emitted is still from 
a small area and easy to focus. 

The efficiency of the new lamps is 
impressive: The 60-watt spot, for ex- 
ample, is said to produce 27 percent 
more useful light than an ordinary 
150-watt incandescent bulb. 

The key to this efficiency is Pow-IR- 
Film, a multilayer film developed by 
GE and applied to the exterior of the 
lamp's filament tube. Visible light 
passes through it, but the film reflects 
infrared rays back onto the filament, 
increasing its temperature. As the fila- 
ment burns hotter, it burns brighter: 
The optical supercharger makes the 
lamp more efficient. It will be avail- 
able later this year. 
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The next time you change! 
your oil, REALLY change 


it...into the engine treat- 
ment it could be, it should 
be! 


[TUFOIL® IS EASY TO USE! 


cng run better 
i and 

| | to the crankcase. After that, add 
" ounces each time you change your oil. Tufoil is 
so fine that you don't have to shake the container 


Te? - a. = | i 

AT ti : E Me Fi ] , lasi 
= 

|| 


mar [Inek ahoro Pe cul ap d 
longer. JUST Cr ange tne OH and filte T 


away. You'll keep that engine purring like new! 


| SILKY SMOOTH ACCELERATION | 


Your throttle will get silky smooth.. acceleration 
will fraps ast One customer said his car "takes off 

ı scared ral ' Tufoil works wonders for all 
known eni ine oils It's actually slip; 
Teflon®. (according to a famous US government 


laboratory.) 
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| FAST STARTS - HOT OR COLD. 


You'll get astonishingly fast starts on cold morn- 
ings with both diesel and wae m The 
Canadian government tested at its cold 


regions lab. en Maca pr got ranking and sig- 
nificant fuel sav h TUFOIL . Betier on 
desert like hot days too. 


Owners of very nsive German diesels call in 
masts da to Ac exi in our company. Say 
their dies are accelera ating like nothing y ve 
een bie said he doesn’ ‘hen p Ain 
shift a any n more on an annoying hill i in his area. 
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TC pow ir E LC Ci hat too! 
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DUT CAI | 


ne customer pul it nicely when he said, "You can 
hear it...you can feel it", after adding Tufoil to his 
engine! 


No other lubricant even comes clase. 
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WORLDWIDE PATENTS 


Don't forget! TUFOIL is the result of over 15 
years of rescarch and development. The U.S. 
government has awarded us 6 patents so far...so 
Germany, England, France and Canada. No 
other engine lubricant containing PTFE can make 
that claim! 


Reported widely in famous scientific j jour- 
nals... The University of South Wales (Australia), 
Technion University (Israel), Canadian Cold 
Region Lab, the US GOVERNMENTS MOST 
P. IGIOUS LAB. and many others. 


ONE TIME TREATMENT? 


or add an engine flush. Just pour it in and drive * 
. Some products claim to be a 


rmanent, one-time 
treatment or to last 50,000 miles. Ridiculous! 
There is no published data in any respected scien- 
tific journal to substantiate such claims! 


Engines last longer 
with Tufoil 
Our 1976- 460 T-Bird is now at 190,000 miles and 
M" 
customers' cars have passed 250, 
e list grows rapidly. 
m months ago, a gentleman l'd never seen 
before walked into our offices, big smile on his 


Any gat down and said, "Would ou believe 
000 c went on to 


000 miles. 


Recently, a truck driver called in with over 
1,000,000 miles on a diesel using TUFOIL ---- 
SPECTACULAR! 


A customer from Vermont added 10% TUFOIL 
to his sticky mechanical transmission, called in and 
said he coulda t believe it..." Shifting is like slicing 
butter now!", he said. 


SAAB owners are writing letters praising 
TUFOIL in their "NINES" magazine. 


Th 
report spectacular improvements in their sipa 


and manual transmissions! 
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F FREE.. 


gallon order. Values range from $3.98 to $9.95. 


| mechanisms 


| O TUFOIL Lightning Grease — Easily sheared grease for à [ 


instruments 


| O TUFOIL Lubit-8 — General purpose, household use i 


| lubricant 
I FREE brochures . 
y O 30 Questions/Answers about TUFOIL 


! O "Fun with Superconductors"—we're leading that field | 


too! 
See NASA Tech Briefs for technical details, 
| 1986, 1987 and 1988. 

$1987 Fluoramics, Inc. 
= FLUON® is reg. T.M. of ICI Ac Inc. 
EB TEFLON* is reg. T.M. of DuPon 
8 TUFOIL* is Teo. T.M. ol iucümice 
g US. Patent No. 4 284.518 

u.s. Patent No. 4224 173 
a U.S. Patent No. 3.933.656 

Other US. Patents issued and pending. 
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"Products based on TUFC MIL technology. Check 1 
| one with each order of 2 bottles or a quart. Check 2 for each 


[] TUFOIL Gun-Coat — Super rust inhibited, smooth action 
a O TUFOIL Compu-Lube — Low viscosity for computer 1 L 


BYES rush my TUFOIL order: 


O ONE 8 oz. bottle... treat one car for 
$14.25 (plus $3.50 shipping and 
handling). See money back 
guarantee. 


O TWO 8 oz. bottles... treat two cars 
for $25.00 (plus $4.00 shipping 
and handling) SAVE $6.00 


O ONE Quart bottle . . . treat 4 cars 
for $34.95 (plus $4.00 shipping 
and handling) 

O ONE GALLON ... treat 16 cars for 
$125.00 (plus $6.00 shipping and 
handling.) 

] We ship within days! 
; _ MONEY BACK GUARANTEE ON 8-02. 


SS Soe ee) DEN L. 


Car E ORDINARY MOTOR OIL 


P S 


Erat 


[. —M' a ——— 


SS a a a as a 


ENGINE TREATMENT! 


— Stag te tame with your carl 
umm 


MEA 2 


A WAKES “ENGINES 
BETTER, LAST LONGER 3 
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PS--Our loyal customers wrote this ad for us. Its 
full of their comments ! 


Thanks l 


TREAT YOUR CAR TO ONE 8 OZ BOTILE 
OF TUFOIL FOR ONE OIL CHANGE. 


You'll notice quieter-smoother operation quicker 
starting,snappy acceleration ! If you don't, just 
send us proof of purchase with a note describing 
the year and make of your car. We'll refund your 
money immediately- 


Send for TUFOIL today and prove to yourself the 
amazing increase in your car's 9g jaa Fill 


in the coupon today deal TOLL-FREE any time, 
24 hours a day. 
1-800-922-0075. 
(in New Jersey, call 201-825-8110.) 
i BEER m DL dm ONE E EH D D — BR E 
Fluoramics, Inc. esso | 
103 Pleasant Avenue i 
Upper Saddle River, N.J. 07458 
My check or money order for $ is enclosed. | 
Charge my credit card: Í 
O Am. Express OMaster Card D Visa f 
Card No. i 
Exp. Date | 
Phone No. a i 
Name | 
Address 1 
City 
State Zip 


(N.J. residents please add 696 sales tax). Orders to 
Canada: Send check or money in U.S. currency. Add 
$10 extra shipping charge. 
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For Road-Hugging 
Response And 
Extra Driving Comfort 


Best-selling 
monotube 
gas shock 
in U.S.A. 


Outperforms 
! original 
equipment 


Highest quality 
shocks, struts, 
and cartridges 


=? i | = ` T i a n 
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If you have more than 
0,000 miles on your 
shocks, it's probably 
time to replace them 
Every KYB shock, Strut. 
and cartridge meets 
our exacting quality 
standards to assure a 
great ride today...and 
tomorrow! KYB has 
60 years of ride control 
expertise, proven on the 
world's test tracks. 


With KYB, you 
can choose the gas gas | 
shock that's right for 
your driving style. 
KYB Gas-a-just* shocks 
have higher gas pressure 
and a patented design 
For superior road- 
handling and life, while 
KYB GR-2* shocks, ‘struts 
and cartridges are the 
economical way to 
upgrade to the 
improved ride and 
handling of gas shocks. 


Demand KYB quality 

shocks and struts 

for your U.S.-made 

or import ear, van, 
or light truck. 

Buy them at your 
KYB dealer today! 


KYB Corporation of America 
Lombard, IL 60148 PS-989 
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Looking Back... 


Sampling a century of POPULAR SCIENCE 


, SEPTEMBER 1889 


"One of the latest inven- 

tions in sanitation 1s ma- 

YEARS Aco chinery for personal wash- 
ing. A French colonel, according to Mr. 
Edwin Chadwick, ascertained that he 
could wash his men with tepid water 
for a centime, or one-tenth of a penny, 
a head, soap included. The man un- 
dresses, steps into a tray of water, and 
soaps himelf, when a jet of tepid water 


fy SEPTEMBER 1939 

. mU “On the night of April 16, 
1939, a Norwegian amateur 
astronomer named Hassel 


m (Ww 
EE Ww 


happened to glance skyward, and an 
unfamiliar wisp of haze in the constel- 
lation of Andromeda arrested his eye. 
The comet he so fortunately discovered 
has proved to be the most brilliant 
since 1927, and perhaps the most 


is pleved upon him. He then dries and 
dresses himself in five minutes, against 
twenty minutes in the bath, and with 
five gallons of water against seventy 
in the usual bath. In Germany they 
have an arrangement under which 
half a million soldiers are regularly 
washed. By an adaptation of appara- 
tus to the use of schools, a child may 
be washed in three minutes." 


widely observed since 1910, when Hal- 
ley's comet spread its fanlike tail across 
the heavens. At maximum brilliance 


Hassel's comet was only slightly | 


fainter than the North Star. It was | 


first seen by two Russian amateurs, 
Jurlof and Achmarof, but the news of 
their discovery was not made available 
immediately." 


“The new Verrazano- 
Narrows Bridge leaps the 
entrance to New York har- 


Jj B SEPTEMBER 1964 


ers Ag 
the 


. bor with a main span of 4,260 feet— 


———À 


60 feet longer than that of San Fran- 
cisco's Golden Gate Bridge, the 
world-record holder for 27 years. Its 


| $325,000,000 cost makes it the most 
| expensive single structure ever built. 


Itis so high that the biggest liners and 
warships can pass beneath it. 
"The biggest single task in erecting 


| this newest span was the spinning of 
_ four massive cables, 3575 inches thick, 


to hang its 13,700-foot roadway in mid- 


| air. Workers of U.S. Steel's American 


Bridge Division used a record 142,500 
miles of galvanized steel wire—enough 
to circle the Earth nearly six times." 


istory Of 


he 


vorid 


ies S Alive When You See 


When you look at 6,000 years of history in 
chronological order—on a chart almost three 
feet high and eight feet long— important dates 
and events just seem to fall into place! 

Never has there been a clearer, more 
concise overview of our history, archaeology, 
theology and m ' than with The World 
History Chart from International Timeline, Inc. 

Test your talent for historical trivia. What 
do the Great Wall of China and the Chin 
Dynasty have in common with the Roman 
Empire? When the Normans migrated to 


Northern France, where did they come from? 

The world takes on new dimensions as 
you witness the development of 15 major 
civilizations from 4,000 B.C. to the present. To 
fully understand the scope of information on 
the Chart—picture U.S. history as just two 
inches over the space of eight feet of time! 

This invaluable teaching and reference tool 
has taken years to compile. Its easy-to-read 
format appeals to everyone from the casual 
admirer to the scholar. 


"| 
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Now, you 
can have your own for just $29.95 (U.S. 
currency) plus $5.00 for shipping and handling 
($34.95 each). Add $15.00 for each laminated 
chart ($49.95). Simply call toll-free 1-800- 
621-5559 (1-800-972-5855, in Illinois), and 
charge it to your MasterCard, or VISA. 
Or, complete the coupon below and mail 
with check or money order payable to: 
vim m Timeline, Inc., 2565 Chain 


Bridge Road, ienna, VA 22180. (vi irginia residents 
add 414% nere nity voy tae arg prea 


shipping and handling. Allow 4-6 weeks for delivery.) 


i Please send me the World History Chart for $29.95 (U.S. currency) 
plus $5.00 for shipping and handling for each chart ordered ($34.95). 


Address: 


715. M # Of Charts Desired: 


| Sendto: —. eee 
(please print) 
Ciy: — Ss State: 
Enclosed is check — money order for $ 


| Virginia residents add 4/296 sales tax. Please allow 4-6 weeks for delivery. 


PS-10 _ 


Add $15.00 for each laminated chart ($49.95). Outside U.S. include 
an additional $5.00 for shipping and handling. 


| 6,000 Years Of History. AtA Glance For Only $29.95! 


Checks payable to: International Timeline, Inc. | 


Laminated__.  _ Unlaminated ° 


2565 Chain Bridge Road, Vienna, VA 22180 


[f you have always dreamed 
of bene your own, special 
home, your dream can come 
true with a Lindal Cedar 
Home. Send for your 200- 
page full-color Lindal Plan- 
acd where youll find 90 
different plans for beautiful, 
distinctive homes. Each one 
can be customized just as you 
wish. Your Planbook is brim- 


ming with color photos and suggestions on how to make 


EM 


| 


| O Rush me your 200-page Planbook, $10.00 
[] Also include your Planbook Video, $19.95 


al 
| 
Name 


| Address 
Ciy — Sare Zip 
| TEIE u 
1-800-426-0536 A 


your dream home a reality. Call toll free or write today. 
MasterCard or VISA accepted 


4A Lindal Cedar Homes 


P.O. Box 24426. Dept. AZ9, Seattle, WA 98124 (206) 725-0900. 
10880 Dyke Road, Dept. AZ9, Surrey, B.C., Canada V3V 7P4. 


MAKE MONEY 


Swiss International 
GOLD AND PRECIOUS METALS MERCHANTS* 
Will buy your scrap... 


DO Gold 
D Unwonted Estate or 
damaged jewelry 

! O Dental Gold 
" B Platinum 

© Silver 

Paid 
WE WILL SEND YOU PAYMENT IN U.S. FUNDS. 
ALL TRANSACTIONS STRICTLY CONFIDENTIAL 
Purchaser becomes owner of goods received. 
All metals to be melted down and considered 

scrap. Record of transaction to be enclosed. 
Print in block letters & include you parcel, your 
name and full mailing address. Send to: 
Fax: (416) 727-7579 
(In Canada) 
$.1.G. & P.M.M Ltd. 
Dept. A 
301 Sheppard Ave. W. 
Willowdale, Ontario 
M2N 1N4 Canada 


(In U.5.A.) 

$.1.G. & P.M.M Ltd. 
Dept. A 

421 Center Street 
Lewiston, New York 
14092 U.S.A. 
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World's 
Largest 
Manufacturer 
Of Portable 
Sawmills 1 


aa EE ii 

UNT YOUR OWN SAWM 
Four Models To Choose From 
BUY DIRECT 


1(800)553-021 


FREE 


your MasterCard or VISA 
to order our 50-minute 


Wood-Mizer Products, Inc. € Dept E44 
8180 W. 10th St., Indianapolis, IN 46214-2430 


— 73 


R: 


In Indiana call: (317) 271-1542 gaia 


44-page catalog or use — | 


demonstration video-$10.00 ^ j 


[Continued from page 62 | 


phasize the medical analogy: Vaccine, 
Data Physician, Checkup, Antitoxin, 
Disinfectant, Interferon, and Dr. 
Panda. One company that sells virus- 
protection software even operates a 
Center for Computer Disease Control. 

There are three kinds of anti-virus 
programs. The first is a filter program 
designed to prevent infections. It stays 
in the computer's memory at all times, 
monitoring operations and watching 
for signs that a virus is attempting to 
infiltrate. When a filter spots abnor- 
mal behavior—a word processor trying 
to write to another program, for exam- 
ple—it freezes the system and flashes 
a warning message. 

"Do not buy a filter program under 
any circumstances," recommends Mc- 
Afee, although his company sells such 
a program. "Viruses now being writ- 
ten can easily fool filters." Filters can 
also be quite cumbersome because they 
may interrupt the user frequently with 
false alarms. 

McAfee suggests buying infection- 
detection programs, which he also sells. 
“They take a ‘snapshot’ of your system 
and, from time to time, compare your 
system with that snapshot,” he ex- 
plains. If anything has changed, they 
trigger an alert. The snapshot is usu- 
ally a check sum—a unique number 
derived by converting data in the com- 
puter into numbers and running them 
through a mathematical formula. One 
disadvantage to using a detection pro- 
gram is that it eats up processor time 
because it must periodically stop to per- 
form its calculations. 

A third type of program is a virus 
remover. It’s trained to recognize and 
eradicate common viruses. "If you're 
trying to protect yourself against a 
virus that's been around for two years, 
it's fine," says Peter Neumann, a com- 
puter scientist and security expert at 
SRI International in Menlo Park, Calif. 
But virus writers keep releasing new 
mutations, and eventually may even be 
able to create self-modifying viruses. 

The CVIA is trying to establish stan- 
dards for anti-virus products; currently 
there are none. "As sophisticated as 
these programs are, they're pretty easy 
to defeat," says D. James Bidzos, pres- 
ident of RSA Data Security of Redwood 
City, Calif. "They're Band-Aids that are 
going to peel off." 

RSA sells encryption systems based 
on technology developed at the Mas- 
sachusetts Institute of Technology in 
the late 1970s. Officials overseeing 
Internet have proposed using such 
a system to encrypt messages sent 
through the network. Personal-com- 
puter users who aren't part of a net- 
work can use encryption too. RSA re- 
cently introduced a product called RSA 

Continued 
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SELECT 5 BOOKS 3 Gli 
for only °4°° — Ex 


Troubleshooting and Repairing 


i VCRs 


[orden VC oi 


| | PLAYERS B 
. (values to $161.25) — s» Sn 
and get a FREE Gift! "ccs W 

| scOPES 

i THEGIANTBOOKOF | gag 

a : ELECTRONICS 


PROJECTS 


SOL mee 2613 $24.95 
ROBOT BUILDER'S | 
BONANZA 


2826P $15.95 Counts as 2 


IPNEXPENSIVE — 
ROBOT s FROIECTS 


T | 
Power Supplies | 
| Electronic Projects 
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2922P $15.95 2800P $14.95 


1367P $18.95 


r 1625P $16.95 3105 $34.96 
s Electronics projects . . . ideas . . . the latest technology 
= all at up to 50% off publishers’ prices! 
i | | SOLID- | 
3195 $28.95 | STATE 
ly SET NE Cows 262 CIRCUITS 
2809 $27.95 
» 2975 $24.95 3002 549.50 Counts as 2 3054 $19.95 
= | T u C SN 5 
| I VI HANDBOOK 
$ mt : : OF 
a an | 
" CIFICLITS 1938 . $60.00 
n——— — ALL. — ce, 
^ 101 (6? WOME | 
SOLDERLESS —— REMOTE C 
BREADBOARDING a: |. = agioaazion 
- PROJECTS 2831P $14.95 3115 $21.95 2980 $28.95 1599P 517.95 | P i 
ee DA 
krapa , n. "P : a E] ; IB mU M 
: —* | FREE when you join the 


ELEcTRaGhCS Book Cue ! 


, - 2912P $14.95 2985 524.95 15 Easy Electronic Projects 

- from Deiton T. Horn 
Projects you can build—some unique, 
some old favorites—from the author's 
vast treasury of electronics know-how. 


Beyond the Membership Benefits * Big Savings. In addition to this introductory 
Transistor offer, you keep saving substantially with members' prices of up to 5096 off the 

MERE publishers’ prices. + Bonus Books. Starting immediately, you will be eligible for 
our Bonus Book Plan, with savings of up to 80% off publishers’ prices. + Club 
News Bulletins. 14 times per year you will receive the Book Club News, describ- 
ing all the current selections—mains, alternates, extras—plus bonus offers and 
special sales, with scores of titles to choose from. * Automatic Order. If you want 
the Main Selection, do nothing and it will be sent to you automatically. If you prefer 
another selection, or no book at all, simply indicate your choice on the reply form 
provided. As a member, you agree to purchase at least 3 books within the next 
12 months and may resign at any time thereafter. + Ironclad No-Risk Guaran- 
tee. If not satisfied with your books, return them within 10 days without obliga- 
tion! * Exceptional Quality. All books are quality publishers' editions especially 


selected by our Editorial Board. PS989 — en aii 


Ud irar 


3072 $24.95 2733 $14.95 


All books are hardcover unless numbers are followed by a “P~ for paperback. (Publishers' Prices Shown) ; 
© 1989 ELECTRONICS BOOK CLUB*, Blue Ridge Summit, PA 17294-0810 3925P $8.95 1536P $9.95 


2898 $23.95 1532P $14.95 
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ti || Where the Pros and Handymen Shop 
ORDER TOLL FREE 


1-800-533-5545 Key #80976 


Sale Good Thru 9/30/89 Largest Selection 


Lowest Prices 
Thousands in Stock 


Log Splitter 

5 HP engine. 11 GPM 
2-stage pump, 24" 
stroke, 8" Wing 
Wedge. List $1100 
Item #1134. 


Sale $719.99 


Engines Y 


#6051 5HP Hort. $134.99 
#6061 8HP Hor. $189.99 


#6010 10HP Hort. $239.99 


| Log Blaster 

12 Ib. Lumber Jack log 
splitter maul. All steel han- 
dle. Splits most logs with 
one stroke. List $28.95. 
ltem #11911 T hi - 

Sale. $19.99 ougn 'arps 

| Hefty woven poly tarps 
with rustproof grommets 


11 GPM 2-Stage 
Hydraulic Pump 
Item #1012 


Sale $82.99 


4" x 24" Welded Cylinder 
2" shaft, 4" bore, 24" stroke, 1" pin hole, 
center eye distance 33". Item #902424 


Coleman aN AN 


ELECTRIC GENERATORS 


4000 Watt 

Continuous 

Generator 

Delivers 33 amps at 120V, 16 at 240V. 
8 HP Tecumseh engine has cast iron 
sleeve. Recoil start. Item #16425. 


Sale $399.99 


Send for your 


FREE 


Discount Tools. Parts 
& Equipment Catalog! 


Save 
to 50% | 
on Famous ' 4 
Name Brands! T3 a 


Send - your FREE 132-Page Discount 
Tools, Parts and Equipment Catalog! 


Name 

Address 

City 

State Bn 


Northern, Key #80976 
PO. Box 1219, Burnsville, MN 55337-0219 


-— ms -———— 28828222 2282 8 2228266 62% 


NulNorthern: 


|. the Pros and Handymen Shop 
Key #80976 1-800-533-5545 
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Train at home for 
one of these 29 
career Opportunities 


Free facts about Diplomas and 
Specialized Associate Degrees 


Now at home in your spare 
time, without any previous 
experience, you can train for a 
money-making career...even 
get a Degree. Send for free 
career facts about the exciting 
career program that interests | 
ou will receive color - 


dei most. 
ochure and information on ampo ent oppor- 
tunities in the field you choose. Mail coupon 


today and see how easy it is to train at home for a 
great new career or advancement on your pres- 
| ent job. SEND FC FORF FREE = FACT: GIS a m 


ics | International Co Correspondence Schools 

n! Dept. PCS89 , Scranton, PA 18515 
Please send me free facts, ‘color brochure and full information 
on how | can study at home for the career | have chosen. | 

| understand | am under no obligation and no salesman will call. 
CHECK ONE BOX ONLY! 


ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED | 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS 
Ep [] eda Management LI Taanon Engineering | 

nting 
= cree Management LJ Cl En neering Technology 
with option in Finance C Electrical Engineering | 
* []Business psp iio Technology 
with option in arketing. C Electronics Technology | 
——— DIPLOMA PROGRAMS ————————_- 
C High School [1 eee pa Repair 
Fia 2h Rm | 
ir oto ir 
| [ ] Surveying & Mapping CO Poli ip idis i 
C Drafting O Catering/Gourmet Cooking 
C] Electron C Bookkeeping 
i C Wikia Forestry Conservation O Art | 
[ ] Computer Programming O Fitness & Nutrition 
i C] echanics CO Journalism/Short Story Writing | 
C Electrician O Photography 
CO Small Business M m 
| Courses offered by ICS and North American Correspondence Schools. | 
| Name. .— 1 AO | 
Street Apt. # 
| C /Stale — = poi i 


REA | Subsidiary of N National Education Corporation 


eg, Uniquely Beautiful — 


— -e Outi 


Energy Efficlency with the Beauty of 
Figh Energy Een " 
* 30% More Floor Space over Rectan- 


gular Structures 


* Over 30 Years Experience 
e — — — — ee — — — ee 


* Pre-Insulated Kit 
Geodesic Domes, Inc. x 


Please Send Me: 
QO 125 pg. color brochure with 80 home plans. Endosed is $8. 
O For now just send me your FREE flyer. 


Name 
PS 
10290 Davison Road 


Viruses 

[Continued | 

Sign that allows software publishers 
to tack a "digital signature" onto pro- 
grams. Customers use another prod- 
uct, RSA Check, to verify the encrypted 
signatures— making sure no one has 
tampered with the programs. 

But encryption is useless if the com- 
puter's operating system has security 
flaws, says Neumann, whose work fo- 
cuses on ultra-secure systems. Any 
security plan that doesn't address net- 
works as a whole—hardware and soft- 
ware—will ultimately fail, he says. 
One SRI project is an expert system 
that looks for “unsavory behavior,” 
Neumann says. In one mode, it regis- 
ters deviations from a user’s profile of 
normal activities. In another mode it 
uses general rules to detect wrong- 
doing—such as an attempt to break 
into a password file. 

Other security experts are looking 
at ways to limit access to computer 
files. Many companies already require 
employees to use card keys in addition 
to passwords, but these devices can't 
keep insiders from planting bombs. 

One system that limits user privi- 
leges, Integrated Toolkit for Operat- 
ing System Security, is virus-proof, 
claim its developers—Michael Rabin, 
a Harvard computer-science professor, 
and Doug Tygar of Carnegie-Mellon 
University in Pittsburgh. One of the 
system's tools is “Many Hats"—a set 
of complicated mathematical processes 
that identifies workers by their roles in 
an organization and cuts them off from 
files that arent relevant to their jobs. 

Until secure systems are in place, 
some officials are trying to plug the 
holes with new legislation. A few U.S. 
congressmen have had firsthand expe- 
riences with viruses, and two anti- 
virus bills have been introduced in the 
U.S. House of Representatives. 

Meanwhile, a group called Computer 
Professionals for Social Responsibility 
is writing a code of ethics. And Green- 


| berg, who offers a reward to anyone 


who turns in a virus writer, has ap- 
pended an appeal, addressed to “slime- 
buckets” like The Plague, to his virus- 
protection program: “You have the 
talent to do something good with your 
life. What you’re doing is hurting the 
industry and hurting the community, 
which would welcome someone with 
your talents with open arms. And the 
satisfaction of helping far surpasses 
the satisfaction you must get from 
hurting innocent people. So just 
stop.” 


To receive a free shareware copy of 
Flu-Shot+, an anti-virus program, 
send $2 for postage and handling to: 
PC-SIG, 1030D E. Duane Ave., Sun- 
nyvale, Calif. 94086. 
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NRI gives you two unbeatable 


opportunities for top pay, security, 


even a business of your own. 


Everybody wants to get ahead, but most 
people want assurance they're making the 
right job choice. According to the U.S. 
Department of Labor, jobs for electricians 
and air conditioning, heating and refrigera- 
tion technicians offer high earnings and 
good job prospects. Now NRI can show you 
how to go after the high earnings, the steady 
pay increases, even how to be your own 
boss in a business of your own. You'll get 
all the skills to get there. No night school, 
no need to quit your job until you're ready 
to make your move. NRI trains you right at 
home in your spare time. 
No Experience Needed. 
NRI starts you with the basics, then builds 
your knowledge and skill a step at a time, 
all the while adding practical know-how 
through hands-on training. You even get 
tools you need on the job or in a business 
of your own. Over a million and a half stu- 
dents have trained the NRI way since 1914. 
Be an Electrician. 
Each year, the demand for skilled 
construction, maintenance, commercial 
and utility electricians continues to grow. 
The U.S. Department of Labor estimates 
that close to 100,000 new jobs will open up 
in the next ten years — a conservative 
estimate compared to industry and union 
predictions. 
And few jobs can match the money-making 
potential of the qualified electrician. You 
can earn a salary in excess of $25,000 or 
be your own boss with your own electrical 
contracting business. 
Only NRI gives you this kind of practi- 
cal, job-oriented, hands-on training. 
You master practical skills like this with the 
equipment, test instruments, and training 
materials included in your course...you 
duplicate on-the-job wiring with your NRI 
Residential Wiring Practical Lab®...you 
leam professional troubleshooting using 
your Volt-Ohmmeter and Clamp-On 
Ammeter to test the circuits you build up 
on your NHI Circuit Demonstrator...and, by 
installing and testing an electronic- 
programmable thermostat and a micropro- 
cessor- controlled remote power control, 
you come to understand today's electronics 
as it applies to the latest devices electri- 
cians are called on to install and repair. 
in the latest need-to-know 
electronics required of today's 
electrician. 
NRI created this new course so you can 
move from the simplest fundamentals of 
electricity, through professional wiring and 
trouble-shooting techniques, all the way up 
to mastering the practical field skills you 
need to become today's electronic-smart 
electrician. Be an electrician. It could be 
the best and last job choice you'll ever have 
to make. 


Electrician 


Be an Air 
Conditioning, 
Refrigeration, 
. Heating 
4. Technician. 


Be an Air Conditioning, 
Refrigeration, Heating 
Technician. 


When it comes to targeting the good 
paying jobs, regular pay increases, and 


IAM FP scroors 


McGraw-Hill Continuing Education Center 


4401 Connecticut Avenue, NW, Washington, DC 20008 | [ ] check for details. 


E! / We'll give you tomorrow. 
BRI IV CHECK ONE FREE CATALOG ONLY 
Electrician 


Cl Air Conditioning Heating O Bookkeeping & Accounting Industrial Electronics 

O Communication Electronics 
O Small Engine Repair L] Computer Electronics O Electronic Design Technology 
L] Appliance Servicing CJ Tv/Audio/Video Servicing O Telephone Servicing 


CJ Locksmithing & Electronic Security O Satellite Electronics 
O Robotics & Industrial Controls O Basic Electronics 


O Building Construction 
Name 
Street 


City/State/Zip 


D. Accredited Member National Home Study Council 
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L] Automotive Servicing 
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| 
| & Refrigeration C1 Photography 
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the steady demand for your skills in this 
field, the U.S. Department of Labor scores 
a solid hit...high earnings and good job 
prospects attract many individuals... 
because people in business depend on 
their air conditioning, heating, and refrig- 
eration systems, the need for skilled tech- 
nicians to do maintenance work has to be 
met regardless of swings in the economy. 
Add millions of window units in older 
homes requiring maintenance and repair; 
heat pumps so popular they're now as 
common as furnaces; commercial 
refrigeration alone calling for skilled tech- 
nicians to install and service walk-in cool- 
ers, freezers, ice makers, and food cases. 
Wherever you look, there's tremendous 
opportunities for the trained air 
conditioning, refrigeration, and heating 
technician. 


NRI training so complete, 
professional tools even included. 
NRI trains you for this lucrative field, gets 
you ready to land a good paying job, pick 
up extra income in your spare time, even 
start a business of your own. You're ready 
to jump right in because NRI includes the 
tools you need: system analyzer, leak 
detector, tubbing and joint tools, a top- 
quality vacuum pump for purging systems, 
plus demonstration panel units for hands- 
on systems training. Graduates of our 
Master Course also get optional free 
residential training at the world-famous 
York Institute in York, PA. 


Go after high earnings, pay increases, 
a business of your own. 

send for NRI's free catalog. Find out what 
hands-on projects you do, the profes- 
sional tools you train with, and the future 
that can be yours. Act today. 


EV . 
O Data Communicanons 


O Digital Electronics Servicing 
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Space: final frontier 
or waste? 


“Is the U.S. Lost in Space?” is a bal- 
anced and outstanding presentation of 
the diverse opinions on the future of 
space. I found the quotations of my 
views faithful and cogent, also. Let’s 
hope the July PoPuLAR Science finds 
its way to our federal policy makers. 
James A. Van Allen 
Iowa City, Iowa 
(The discoverer of Earth's radiation 
belts, which bear his name, Dr. Van 
Allen is professor of physics emeri- 
tus at the University of Iowa. He has 
worked on many planetary-exploration 
missions.) 


| Iunderstand you intended to publicize 
the space industry's state of affairs, but 
I'd like to offer a glimmer of hope; the 
Department of Defense and NASA are 
working on a modular family of launch 


vehicles for heavy-lift transporta- | 
tion, or "space trucks." The Advanced | 


Readers Talk Back 


Launch System will get launches up 

faster, carry larger payloads, and re- 

duce the cost of placing payloads into 

orbit by a factor of 10. The initial op- 

erational capability is planned for 
1998. 

Ist Lt. David A. Hollenbach 

Advanced Launch System 

Project Engineer 

Los Angeles, Calif. 


Outer space can wait. We don’t have 
the money to waste on such programs 
when many people can barely pay their 
taxes and afford important things like 
medical care. 

H. W. Driskell, Shenandoah, Iowa 


Many of the goals you listed lack ap- 
peal because they are restricted to our 
solar system, which is devoid of life out- 
side Earth. Research indicates that 
other planets exist, and that some may 
be earthlike. With better propulsion 
systems, a reasonable flight time to 
nearby stars of 75 to 100 years could 


be made by robot craft. A long-range 
program to develop such technology in 
a space station would be a realistic and 
inspiring goal for those of us who still 
want to go “where no man has gone 


| before.” 


John K. Young Ph.D., Vienna, Va. 


Not once in your article was the most 
practical long-term option mentioned: 
We should mine the Moon and aster- 
oids and use the resources to construct 
orbiting space colonies. There, we could 
harness solar energy full time, take ad- 
vantage of the vacuum and zero g for 
manufacturing, and choose from a 
range of gravity levels that could be 
created by centripetal force in a spin- 
ning vessel—benefits that are limited 
on planetary surfaces. 


Richard J. Kacik, Fairborn, Ohio 


I was surprised PoPULAR SCIENCE per- 
petuated the misquote of Neil Arm- 
strong's statement as he stepped onto 
the Moon. It's difficult to hear in the 
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FINALLY A SCROLL SAW 
THAT DOESN'T CUT CORNERS. 


Scrwdust Blower keeps 


Built-in Blade Storage 
Case. 


Cast Iron Frame for 
strength and stability. 


The new Dremel two-speed Scroll Saw gives you 
all the features of the most expensive saws, 


exceptone. The price. 


How d we do it? Using the same 
Dremel engineering that's been 
bringing you intelligently- crafted, 
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cutting surface clear. “Tig 


Model 1671 Sie. —— 


Accepts Pin and Plain 
End Blades so you can 
select the best blade 
for the application. 
3/a"blade stroke. 


12"Round Cast 
Aluminum Table 
makes intricate cuts 
easier. 


Two-5 Direct 
Drive Motor—1,790 
SPM at HIGH speed, 
890 SPM at LOW speed. 


affordable power tools for over 50 years. 
So if you're looking for a quality scroll saw that'll 


make your most intricate work a breeze, ask about 


DREMEL 


the new ló"Scroll Saw from Dremel. 


And cut those expensive 


saws down to size. 


(01989 Dremel 


| skiing. This smooth, total-body 


| or child. 


DON'T EVEN THINK OF BUYING 
A TREADMILL... 


CONSIDER THE OVERWHELMING 
ADVANTAGES OF NORDICTRACK 


Better exercise. you want. You are not con- Costs far less for equal 
strained by outlet location and quality. 


NordicTrack simulates the ub 
you won't trip over the cord. 


i - | 
world's best exercise, cross-county NordicTrack's efficient and 


human-powered design needs no 
expensive electric motors and 
speed controls. And, because Nor- 
dicTrack is simple and uncompli- 
cated, little upkeep is required. 


Non-boring. 


People love their Nordic- 
Tracks. In fact, 7 out of 10 
owners are still using their ma- 

chines more than 3 times a 
week, 5 years after purchasing 
one. 


motion exercises all major body 


muscles including " -w 
» *- OP 


arm and shoulder 
running. | ON 


muscles that are ne- 
Non-jarring. X | 
NordicTrack's smooth, effi- 2 | E... 


glected in walking or 

cient skiing motion has none of 
the jarring motions which can 
damage joints and ligaments. 


Safer. 


NordicTrack is human pow- 
ered and has no electric motors or * 
high-speed belts that require ber 
constant concentration or s 
that can throw off a user 


The machine you'll 


recommend. 


In fact, NordicTrack owners 
are so fond of their machines, that 
in a market research study 
conducted by Maritz Research in 
1988, 97% responded that they 
would recommend NordicTrack 

to their family and friends. 


Easier speed 
adjustment. 
NordicTrack is human- 

powered and has no complicated 
and slow-to-react electric speed 
adusent to Dbe deal with. fo fi i Ea ee 
each speed change. FREE BROCHURE & VIDEO | 

Quieter. | Call Toll Free 1-800-328-5888 


- Norai rack 


A CML Company 


| 

| 

NordicTrack's smooth skiing | In Canada 1-800-433-9582 | 

motion is inherently quiet and has Q YES, please send me a free brochure | 

none of the pounding foot step | | L1 ALSO a free video tape O VHS U BETA | 

noise associated with running on a | Name " | 
treadmill. Street | 

City State Zip | 

No electric cord or [sonst 5 | 

outlet required. | NordicTrack e 141 Jonathan Blvd. N. + Chaska, MN 55318 | 


Put a NordicTrack wherever Boo eee | 


Be a Better 


Gardener 
RECYCLE all your Brush, 
Weeds, Leaves, Old Crops, 
Cut Grass, Dead Flowers, etc. 


into:¢RICH COMPOST 
eSPREADABLE 


MULCH 
DECORATIVE 
‘WOOD CHIPS 


The rugged KEMP 
Shredder/Chipper 
devours almost anything 
organic...reducing it 
into millions of tiny 
pieces inseconds 
(including branches 
up to 3" thick!). 
Enjoy super- 
rich soil... a 
mulched garden 
thatis virtually 
weed-free 
and beautifully 
axes » * landscaped 
; E AS £3 a p grounds. Do 
Ow AAV itall, quickly 
and ansity with a KEMP. 
* Built to last a lifetime 


The sinowara o iia * Many sizes to choose from 
; -back guarant 
Serious Gardener * Money-back guarantee 


— — — SEND FOR FREE INFORMATION — — — 


r 
| KEMP COMPANY, Dept. 44099 = | 
160 Koser Rd., Lititz (Lancaster Co.), PA 17543 Y d 
CJ YES! Send me full information on Kemp's 30-Day Trial 3 | 
and Budget Plan! = | 
| Name | 
| Address i 
m | 
State Zip 


| WORLD'S SMALLEST———— 
WEATHER STATION 


THE AMAZING WEATHER COMPUTER THAT 
YOU CAN HOLD IN THE PALM OF YOUR HAND. 
DIGITAR'S new WeatherPro weather station includes a 
computer, precision wind vane and speed sensor with 
mounting hardware, and 40 feet of cable. For only $179. 


With the optional, automatic-emptying Rain Collector 
($49.95) you can even monitor rainfall! 


"WIRD 

*WIND DIRECTION 

«WIND CHILL 

WIND GUST RECORD 

*TEMPERATURE *NICAD READY 

* HULCAV TEMP RECORD eONE YEAR WARRANTY 

Add $5.00 for shipping, plus sales tax for California deliveries: 
QUALITY ENGINEERING SINCE 1964 


DIGITAR 


3465 Diablo Avenue 
MADE IN U.S.A. Hayward, CA 94545 MIC & VISA 
ORDER TODAY: 1-800-678-3669, PS 
MF 7 AMES 0 PM Pacific Time, 
i4-Day Money-Back Guarantee FAX: 1-415-732-9188 


*RAINFALL (Optional) 
s TIME OF DAY 
‘AUTO SCAN 
eMETRIC/STANDARD 
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Readers Talk Back Continued 


transmission, but Armstrong has veri- 
fied that he said, "That's one small step 
for a man, one giant leap for mankind.” 
The Smithsonian Institution’s Air and 
Space Museum displays this correctly 
in its Moon-landing exhibit. 

Greg Kelm, Williamstown, Mass. 


Stereo sense 


Instead of consumers converting music 
with the Sound Retrieval System 
[^Spaced-Out Stereo,” June], wouldn't 
it make more sense to sell and broad- 
cast music with SRS already incorpo- 
rated? It doesn't appear to require any 
special equipment to listen to the 
music, only to generate the signal. 

Howard F. Vogel, Round Rock, Texas 


If recording companies did what you 
suggest, consumers need not buy SRS 
hardware in any form. However, it isn't 
likely that all recordings would be 
made that way, and it would be difficult 
to determine which were and. which 


| were not.—Len Feldman 


| Words on *Wordless" 


| The May “Wordless Workshop" left me 


wondering: Who would purchase 24 
feet of 1x2s and 12 each of '4-by-2-inch 
bolts, No. 24 nuts, and No. 24 washers, 
plus labor, when it's less expensive to 
just replace the bent tomato racks 


with new ones? 
Mel Hodde, Atwater, Calif. 


The wood frames are easily stored and 
reusable for many years. 


Data on pinheads 


It amazes me that an entire volume of 
an encyclopedia can be printed on a 
pinhead with a scanning transmission 
electron microscope [“Science News- 
front," April]. But I dont agree that 


it’s an advantage over a computer. Once 


the information is stored on a pinhead, 
there’s no way to change it. Also, the 
data may not be reproduced as effi- 
ciently as computers can. Another 
problem: Only people with electron mi- 
croscopes can access it. 

Dane Franko, McKeesport, Pa. 


| Plastic plan 
| Your “GM’s New-Technology Plastic 


Van" story [June] left a big question: 
How will General Motors dispose of the 
vans worn-out, damaged, and other- 
wise not reusable plastic body panels? 
We are running out of land to pile such 
waste on. 


A. M. Mahnerd, Mission, Texas 


[BCALE O | 2 a a 


A GM spokesperson says there is no cur- | 


rent plan other than placement in land- 
fills.—Dan McCosh 


Kitchen redo redo 


As a kitchen designer, I was disap- 
pointed by “Mini-Kitchen Remodel” 
[May]. Putting large fillers around the 
bank of drawers and the range in a cor- 
ner, where its door can't fully open, are 
terrible examples for readers. Using 
your layout and scale, I created a plan 
that's more efficient, has more contig- 
uous counter space, and is just as 
pretty. 
Pauline Apjohn 
Main Street Home Store 
Rutland, Vt. 


The original design appears below; Ap- 
John's new design is at bottom. 


WINDOW 


|NEW CABINETS ABOWE 


NEw NEW 
SINK DISHWASHER 


KITCHEN 


RELOCATED 
EFRIGERATOR 


4 NEW CABINETS (ABOVE 


zPero, habla Español? 


Stephen Rondel has overlooked two 
things in his Voice language transla- 
tor, which converts English sentences 
into Spanish [May]: One, if you have 
to speak Spanish, you must also un- 
derstand the response. Unless a ma- 
chine translates both ways, it isn't 
much help. Two, the $2,300 to get 
started with the Voice would pay an 
interpreter for a long time! 
Geoffrey D. C. Orton 
Altamont, N.Y. 


Because the translator must be pro- 
grammed to identify its user’s voice, 
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ADVERTISEMENT 


NEW LAB TEST REVEALS: SLICK 50 CAN CUT ENGINE WEAR IN HALF! 


The following introduces one of the 
most fully tested and credentialed gas 
saving, friction reducing engine treatments 
ever to reach the market! 

WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the slip- 
periest substance known to man. The 1988 
Guinness Book of World Records (pg. 182) 
says: "The lowest coefficient of static and 
dynamic friction of any solid is 0.02, in the 
case of Polytetrafluoroethylene - equivalent 
to wet ice on ice. It was first manufactured in 
quantity by E.l. duPont in 1943, and is mar- 
keted as Teflon'". " 

The PetroLon Corporation, makers of Slick 
50, have invented a way to permanently bind 
"Poly" to your engine with one treatment. All 
you do is add one quart of Slick 50 to your oil. 
Byreducing engine friction, Slick 50 increases 
gas mileage and horsepower and it reduces 
engine wear, defraying costly overhauls. 


Slick 50's credentials are impressive. 


Just this year the premiere engine and 
lubricanttesting lab inthe U.S. tested Slick 
50. This EPA approved lab conducted a strictly 
controlled experiment using industry stan- 
dard ASTM procedures. They found that 
engines whose oil had been treated with Slick 
50 showed 5296 - 57% less engine wear than 
engines whose oil had not been treated with 
Slick 50. We know of no other Poly treatment 
on the market that has passed a wear reduc- 
tion test conducted by an EPA approved lab 
using nationally accepted ASTM procedures. 
Watch out for those treatments that cannot 
back up their claims with such solid evidence. 

"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests indi- 
cate that it will improve gas mileage by 
about two or three miles per gallon...Slick 
50 does exactly what PetroLon claims it 
does.” Consumers Digest, (March/April 1982, p. 35) 

Researchers at a nationally respected 
research laboratory, after applying a power- 
ful ultrasonic cleaning process to a Slick 50 
treated engine part, were surprised at its per- 
manence. They stated, "We acctually expected 
the PetroLon Slick 50 "Poly" resin coating to 
also be removed, but later found it was still 
there." 

The Federal Aviation Administration has 
fully accepted a similar product - Slick 50 
Aircraft Treatment (F.A.R. 433.49). 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 50 in 
1986. They found substantial increases in 
both gas mileage and horsepower. 

Atestdoneatthe San Diego State Univer- 
sity revealed that, "Slick 50 does increase 
horsepower and decreases fuel consumption 
in tests done at the university." The Space 
Shuttle Columbia uses the chemical "Poly" 
inits gears and bearings because itis the only 
chemical lubricant which can withstand the 
heat and corrosive elements of space. 

Perhaps the most dramatic of all is a 
torture test overseen by the Automotive 


Services Council for Pennsylvania. This 
test was shown on television station WTVE. 
Three cars with between 75,000 and 129,000 
miles on them, were treated with Slick 50. Six 
months later the oil was drained from each 
vehicle and the cars were driven without the 
oil plugs for about half an hour. The watertem- 
perature never rose and the engines sus- 
tained no apparent damage. 

How do you give an engine a "Poly" 
treatment? Very simply! Add your FREE 
Bardahl flush and idle engine for 10 minutes. 
Then change oil and filter and substitute one 
quart of Slick 50 for the last quart of oil. (Add 
two quarts for engines with oil capacities of 
seven quarts or more.) 

Slick 50 gives a permanent coating so you 
need to treat your engine only once, and not 
each time you change your oil. Slick 50 is also 
excellent for turbocharged engines, alumi- 
num block engines and rotary engines. 

Slick 50 will work with all petroleum 
based oils and synthetics compatible with 
petroleum based oils. 

What are the benefits of Slick 50? Since 
there are many factors that influence an en- 
gine including the type of driving, tempera- 
ture, engine condition, oil change intervals, 
etc., the actual benefits in percentages will 
vary. However, by reducing friction, Slick 50 
does all of the following: Slick 50 increases 
gas mileage. Slick 50 increases horsepower 
- small economy cars and large RV's really 
need this! Slick 50 makes for easier starting 
(important in cold weather.) Slick 50 reduces 
operating temperatures, thus increasing the 
lubrication of your oil and the life of your 
engine. Since lubricating lead is being re- 
moved from gas, and unleaded gas is poor in 
lubricating qualities, this extra lubrication of 


SaveGas, Save Engine with "POLY" 


Slick 50 on valve systems and guides is a 
real bonus. 

Last, but not least, the drastic reduction 
in engine wear can delay costly overhauls. 
These can often cost well over $1,000. Slick 
50 eliminates the "lubrication starvation" that 
all cars experience when you first start them, 
before the oil has a chance to circulate. Up to 
90% of engine wear can be caused by this 
starvation. You receive all these benefits for 
less than the cost of two tanks of gas ($39.95). 

Will Slick 50 harm my engine or affect 
my warranty? No! The base oil for Slick 50 
meets, or exceeds, every manufacturer's 
engine warranty requirements and carries an 
API service classification SG-CD. 

More Slick 50 products are available. 
These include Automatic and Manual Trans- 
missiontreatments, Grease, Fuel Conditioner, 
and Power Boost. Free information sent on 
request. 


| DOUBLE GUARANTEE! 
y Guaranteed lowest price and guaran- f 
l| teed satisfaction. If at the time of pur- W. 


& chase you have seen Slick 50 adver- 4 

M) tised in a current magazine at a lower || 
¥ price, we will beat that price by $2.00 a V 
Y quart and you will still get your free fff 
W engine flush. If you are not satisfied W 
(à with our Slick 50, within 4 months, send jf 

us a note and proof of purchase for a Y 

w fullrefundof purchase price. This makes # 
JJ trying Slick 50 RISK FREE to you. We {| 
M, havebeeninbusinessfor10yearsand $ 

l| intend to keep our customers happy. | 


Free Bardahl sent with each order. 
Free shipping with orders of 2 or more. 


DEALERSHIPS AVAILABLE 


Easy Toll-Free number. 

To order your own Slick 50 friction reducer 
and free Bardahl Flush, call toll free 1-800- 
227-5425. Or send to 


US AUTOIECH 


INNOVATIONS & TECHNOLOGY 


FOR PERFORMANCE MOTORING — 


407 Del Rio Road, Berthoud, CO 80513. 


[I enclose $39.95 à $4 shipping for one qt. 
L] Send me ats. of Slick 50 @ $39.95 ea. 
FREE shipping (2 or more) 


[]Check  []C.O.D. LWISA/MC/DISCOVER 
Cards Exp. 
Name 
Address 
(Gore Street Address lor UP S. Delvery) 
City 
State Zip 
Teflon is a reg. trademark of Dupont. PS9 


mplete First 
Com 


The Susan B. Anthony Dollar 
was issued only 3 years! The onl 
other U.S. Dollar with a shorter life 
was the 1794-95 Flowing Hair 
Dollar — America's 1st Dollar! 

This is your opportunity to get 
the complete First Year All-Mint Set 
of the historic 1979 Susan B. An- 
thony Dollar. One Uncirculated 
coin from each U.S. Mint — 
Philadelphia, San Francisco, 
Denver. Purchased individually, 
these 3 coins would cost $10.50, 


d PCR A 


Year Set Of. 


EST U.S. DOLLAR SERIES SINCE 1795! 


but this offer saves you money. 
YOURS FOR ONLY $5 per set! 
Ridiculed by the public as the 
"Carter Quarter” the mini-dollar is 
fast becoming a prized collectible. 
Hard to put together now, a First 
Year Set will get even harder. Clip 
the coupon below and send today! 
In addition you will get great price 
lists of U.S. coins, along with other 
offers on approval. Satisfaction 
oa DON'T DELAY! (Limit 
sets). 


Littleton Coin Company, Dept. LSBA17, Littleton, NH 03561 


(01988 LCC 


Serving collectors nationwide since 1945 


Pend. coupon with payment to: 
Littleton Coin Company 
Dept. LSB417, Littleton, NH 03561 


Susan B. Anthony Dollar First-Year Set 
(3 coins; 1979 P, 1979 D, 1979 S). $5.00 
Full 45-Day Money-Back Guarantee 


[E 


"— (how many — limit 4 sets) 
$__ (total enclosed) 
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The "OFF-LAWN" mower. 


At LAS T7...8 machine that 


more useable, accessible 


and beautifull 


If you have over an acre of land, the 
TROY-BILT TRAIL BLAZER® Sickle 
| Bar is the perfect “off-lawn” mower to 


cut grass, weeds, even light brush of 
| any height in all types of terrain. 


e Amazingly fast!.. 


cuts 1,500 sq. ft. of overgrow ÉL oe 


weeds in under 5 minutes! 


| e Blaze nature trails for 
walking, hunting, skiing, snowmobiling. 

è Enhance the beauty o. ! 

your place by clearing unsightly suckers, | 

vines and bushes. i 

| e Have a safer place, too! 

... Without fire hazards, driveway blind 
spots and poison ivies, oaks or sumacs. ; 
i 


For Your FREE Catalog 
. Call 1-800-221-2200 Dept. 1175 
or Mail This Coupon TODAY! i 


Also Available in Canada! 
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FROM THE MAKERS OF 


TROY-BILT. i 


38" wide “scissor- 
action" blade 


"e 317 
Troy-Bilt Mfg. € Co. T Dept. A1175 
102nd St. and 9th Ave., Troy, N.Y. 12180 


Y ES! Piease send me your FREE Catalog on how 
the TROY-BILT TRAIL BLAZER Sickle Bar can 
help me unlock the full beauty and enjoyment of my 
property...plus details on prices, models and savings 
now in effect! 


NAME 

ADDRESS 

GOUN go 
STATE____ —— ZIP 


889 Garden Way, Inc 


L*: 


Readers coninuec 


two-way operation is not yet practical. 
However, it will be possible: The trans- 
lator will accept another cartridge con- 
taining a second voice that converts 


Spanish to English. (The new cartridge | 


is under development.) So, by switch- 
ing from one cartridge to another, the 


machine can be used by two people. 


But as you point out, the translator's 
price tag buys a lot of language les- 
sons.— William J. Hawkins 


Magnet protection 


In reference to the letter from Ronald 
Quade ["RTB," May] and the editor's 
reply, I have a question: How will the 
Japanese shield anything from mag- 
netism in the maglev system? I thought 
the only protection was distance, and 
if an item was to be shielded from mag- 
netism's effects, it had to be placed in- 
side a soft iron box so that the lines of 
flux flowed on the outer surface of the 
iron, as electrons do on wire. 
Ervin E. Rhodes 
Patterson, La. 


We don't have details on the final de- 
sign, but focused opposing magnetic 
fields were being considered as shields 


| in early maglev designs.—John Free 


“Boats” still flying 


| When you wrote, "Flying boats became 


| hours flying time in P5M Marlins and | 


| the Atlantic Fleet (LN-5 from Patrol | 


obsolete by 1950” [*Looking Back,” 
June], I believe you were referring to 
passenger aircraft, but the statement 
was all-inclusive. It made me wonder 
how I managed to accumulate 2,500 


decommission the last flying boat in 


| Squadron 45, NAS Bermuda) in 1963. 


The very last Navy flying boat was 
decommissioned a year or so later. 


William R. Bryan Jr. | 
U. S. Navy Retired | 


Mechanicsville, Va. 


Dont give up on the great old birds | 


yet: New flying-boat designs are now 
in production in Japan, the Soviet 
Union, and West Germany. And while 


flying boats for major commercial air- | 


lines are on the back burner, Chalk 
Airways and others still carry passen- 
gers on scheduled flights in Grumman 
Mallards. I guess this is a bit personal: 
I recently finished a group 28,000-mile 


jaunt in a PBY-6A Catalina. 


Martin Caidin 
Gainesville, Fla. 


Address letters to Readers Talk Back, PoPULAR Science, 2 Park 


Ave., New York, N.Y. 10016. We reserve the right to edit for 
space and clarity and cannot answer unpublished letters. 


— 
H 
a 
: CATALOG SHOWCASE 
i | 
Y E 
eg | 
A selection of catalogs and booklets avail- of the section correspond to those in the ads. 
ks able from a variety of dependable companies. Please note that some are free, while others require 
This section makes it easy to get as many as you payment. A $1 handling fee must also be Included 
b want with just one coupon. Simply check the cata- with the coupon. Please send check or money order; no 


logs you want; the numbers in the coupon at the end stamps or cash, please. 


1 A Woodworker's Guide to 
— 1] Machinery... 


Kryptonite Locks for Bicycles, 
Motorcycles, Utility, 
Automobiles: 


This 24 page catalog includes 
pictures and descriptions of 
most any machinery you might 
be looking for. Table saws, 
lathes, drills, shapers, sanders, 
jointers and much more. In the 
past 12 years we have put 
together a fine quality selection 
of supplies and tools for every 
woodworker. Professionals, 
commercial, or just the home 
handyman will find something 
priced just for his need. Call for 
. your free copy today. 
1-800-845-9356. 


Kryptonite, makers of the world's 
best known bicycle and motor- 
cycle locks, introduces its new 
security catalog, featuring new 
products, including the ultra- 
strong Kryptonite Car Lock, steel 
security cables for bikes and 
motorcycles, lock carrying brack- 
ets and special purpose U-locks. 
If your personal property is worth 
protecting, this is the catalog 
worth having. FREE. 


TIMBERLINE 
Sum 


SEAG 
NON-CHEMICAL - WATER 


Build Your Own Dome 


Our Dome Home Kits are 
designed for beauty, strength and 
incomparable energy efficiency. 
Many sizes and styles available. 
For the Do-It-Yourselfer we also 
offer our Heavy-Duty Connector 
System and lumber cutting plans. 
Over 100 pages of color photos, 
floor plans, assembly instruc- 
tions and more. $8. Timberline 
Geodesics, 3025 Blake St., 
Berkeley, Calif. 94704. For Visa 
or MasterCard orders call (415) 
849-4881. 


- 


Great Gift Ideas... 


Literature describes water 
purifiers ranging in size from 12 
oz. portable units to residential 
and 26 GPM total supply sys- 
tems. Purifiers remove Giardia, 
asbestos, chemicals and foul 
tastes and odors. Made in 
U.S.A. General Ecology, Inc., 
151 Sheree Blvd., Lionville, PA 
19353, or 1-800-441-8166. 
Free. 


Ne 
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Jamestown Stamp Co., Inc. 


»lux- Inc. 
Velux-America Inc Jamestown Stamp Co's free new 


edition catalog. Full of bargains 
including stamps from the world 
over, packets, albums, accesso- 
ries, supplies, baseball cards, 


Let the world leader in roof win- 
dows and skylights show you how 
easy it isto capture more natural 
light and provide better ventila- 
tion for your home. Our full-color foreign bank notes, and picture 
brochure gives you all the infor- | em LL post cards. FREE when request- 
mation you need for your home | JAMESTOWN STAMP ( | | ing stamps on approval. No 
building and remodeling plans. © amens nY ioris A obligation. Buy only what you 
FREE. = like. Return balance. 


THINGS 
YOU 
NEVER 
KNEW 
EXISTED... 


\ Slides & Prints 
[...from a single roll of 

[any 35mm color 
ims print film! 


Got sharper, 

mare Wid sides... — 
and great prins... plus fine-grain negatives 
for pro nal quality reprints & endargements. 


Mad s ppap lily cee Eirias 5247 ce LT gr Laneki (em) m VH Fm, 
pr pihe quii Cb! prücuks coer priri Teva. 


RAPHY Tyee 8247, Fedar i à Gate fUQ wir pre 
nS potia wih Sp dalir Ba farindan Kiba 
* che Ew mb pete, 


Ape TRE FUR DEET PRENA TE 
V Expose oF Hima bi dèpighi of Hash Arii miig torre ow TO T. 
ji LIE GE DILUOLUNIILITTS 

ad unie Tem In bie hgix aad procmbs ad gode di delle 
gar hii Prem ihpin Kasp i i kiiit 


A tonal 
mm a Dlatiralgisp gud s 
$. Bey cee? Cet aur Customer Sprite Debita af 208 624-0007. 
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New Re 


JP American Association for Voca- 


and can't possibly live without! 


Called "most unusual catalog in 
the world." ESQUIRE, LIFE, NEW 
YORKER have said “world of fan- 
tastic wonders,” “humor in the 
jugular vein.” 96 pages of over 
1800 funmakers, jokes, hob- 
bies, science, self-improvers, 
gadgets, bargains and surprises 
you never dreamed you'd see in 
any catalog. From JOHNSON 
SMITH CO. $1.00 


WINDOWSCAPINGE 


35mm Film Processing & 
Enlarging Catalog & Starter Kit 


Processing services you won't 
find at local film labs! Prints and 
slides from the same roll of film. 
Custom 20" x 30" enlargements 
for less than $16. Lots more. 
Includes a free sample roll of 
35mm Kodak film. Catalog price 
refundable with first developing 
order. DALE LABORATORIES 
$1.00 


Hard-to-Find CDs 


At last! An easy-to-read Compact 
Disc Catalog featuring all those 
hard-to-find selections from 
more than 200 labels. Discounts 
to 3096! In addition, you'll 
receive, at no charge, every 6 
weeks for 6 months, a unique 
newsletter featuring the hottest 
new titles in pop, rock, jazz, 
classical, new age, country and 
soundtracks. A must for any 
serious audiophile! $2.00 


tional Instructional Materlals 
(AAVIM) 


Shocked at the high cost of 
electrical repair bills? Plumbing 
troubles draining your wallet? 
Why not do-it-yourself with 
AAVIM's informative paperback 
books. Easy to follow procedures 
and simple, detailed illustrations 
eliminate difficulty in under- 
standing concepts and their 
practical applications. Titles 
include: Electrical Wiring, Plumb- 
ing Skills, Floor Framing and 
many, many more! Send for our 
FREE catalog. 
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Shop at Home for Gua a 
Car & Truck CATE, aiaa 
IÉ—— ia ee ree 


TANKLESS GAS WATER HEATER 


s Unnamed Sealy of — am 
Hert Wale F ge ^h 


4 
Pella Windowscaping Booklet of 
Windowscaping™ refers to ys 
bringing the outside in and 
designing with windows. Win- I 
dowscaping™ is easy with this 
19-page booklet from Pella/ 3 
Rolscreen Company which offers i 
innovative applications for win- p 
dows, doors, sunrooms and 
skylights for building, remodeling T 


and replacement. Energy-effi- 
cient systems are fully illustrated i 
along with Pella's complete 
accessory line. FREE. 


Car and Truck Care 


U.S. Auto-Tech's FREE catalog 
features new and innovative 
items to help save money, extend 
the life of your car, van, or light 
truck and enhance its value. 
Renowned Slick-50 Friction 
Reducers, American made 

Lazer portable air compressors, 
Kolorkey—the only carnauba car 
wax that comes in colors—Wolf 
and classic accessories, and 
dozens of other innovations lead 
the list of quality offerings. Order 
your free full-color catalogue 
today! 


Save Hundreds of Dollars On 
Your Energy Bills! 


Unlike traditional tank-type water 
heaters that waste money by 
continuously heating a large tank 
of water, the high efficiency 
AQUAVAC is tankless. It heats all 
the water you need, but only 
when you need it, thus saving you 
hundreds of dollars a year in 
energy costs. The AQUAVAC will 
provide hot water continuously, 
24 hours a day, seven days a 
week! Dimensions: 33.5"H x 


The Newest Innovative 
Products... 


B NE 


For yourself, your family, your 
home, your car and your 
friends — with both the lowest 
catalog prices and your satisfac- 
tion GUARANTEED! Select from | 
nearly 200 items, then try what " 
you like for up to 30 days before í 


Many exclusive products. Send 
for catalog— price refundable 
with the first purchase. $2.00 


|| deciding whether to keep it! ' 


16 BARNES & NOBLE Bookstores 


Satisfying booklovers since 
1873, this unique catalog from 
the "world's largest bookstore" 
brings you hundreds of hardcover 
and paperback book bargains in 
every conceivable category, from 
home improvement and garden- 
ing to astronomy and computer 
technology. Also offered are 
records and tapes, videocas- 
settes, and desk accessories, 
available exclusively from Barnes 
& Noble—with savings up to 
80% off publishers’ prices. 
30-day money back guarantee. 
U.S. FREE 
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Surround Sound from Heath 


EL um) 


Surround yourself with adventure 
by building Heath's surround 
sound processor kit featured in 
the 1989 Fall Heathkit catalog. 
Discover the electronics catalog 
filled with valuable information 
on building your own home 
theater, understanding motion 
sensor lighting controls, assem- 
bling a kit laptop computer, 
choosing a multimeter and more. 
Call 1-800-44-HEATH for your 
FREE copy. 
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NER C z18 b d 
ap EM PEROR EE PU TU 
CLOCK COMI S 
| Ahead of Its Time... 
Known for its quality hardwoods 
The Command Post, Inc. and factory direct prices, 
Emperor offers a broad selec- 
=) Everything needed to play Paint- tion of mantel clocks, wall 
ote ball (Adult version of Cowboys clocks and grandfather clocks, 
ose andindians)andalotmorefun! | [DX 9e as well as furniture accent 
X BA, Over 100 different paintball pieces, in do-it-yourself kit form 
| guns; over 500 accessory items. OR completely assembled and 
eT rais Plus AirSoft replica guns, knives, finished. $1.00 for full color 
E Ng 7994 swords, blow-guns, slingshots catalog. Emperor Clock 
iio | andairguns. Giant new 84-page Company. Emperor Industrial 
full line catalog. The Command Park, #3206 Fairhope, 
Post has it all! $3.00. Alabama 36532 a 
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^| FREE AUTO TOOL CATALOG 

| Restore your favorite car with 

x $ | Eastwood's Specialty Restoration 
A Reputation | | I Tools. Over 100 color pages of 
For Performance SEEN Secun welders, sandblasters, buffing 
kits, rust removers, paint sup- 
plies, and much more. FREE ONE 


Traffic Radar 


a a A pues me "ww | Free information from Cincinnati YEAR SUBSCRIPTION, UP TO SIX 
: Microwave explains the princi- ISSUES! We know you'll be satis- 
ples behind traffic radar, includ- fied—30 Day Money Back Guar- 
ing limitations that can result in antee On All Eastwood Products! 
incorrect speed readings. Also The Eastwood Company, 580 
includes information on Escort Lancaster Avenue, Box 296- 


and Passport radar warning "e A PS99, Malvern, PA 19355. In 
receivers, which are only sold | Exe. ee | USA & Canada Call Toll-Free 


factory direct. Call toll-free 1- | sees TO 1-800-345-1178. 


BOOTE BUS | ee SI]. World Wide FAX (215) 644-0560. 
P L B E E | BM BM BM NM i E NB NM DP i NM NP | E E E fF D FILL IN COUPON AND MAIL TODAY |g E B EM BM BM E BE EB E B E fF E E Bd E d D E Z g D . = 
- POPULAR SCIENCE FO. Box 5131, Pittsfield, Mass. 01203-5131 THIS COUPON EXPIRES NOVEMBER 30, 1989 - 
i Note: Forura Science Massachusetts address is for Catalog Showcase only. ü 
4 i Please send the items checked below. | am enclosing $1 handling charge (any num- | " 
: ber of items per coupon) plus amount required for priced items. Orders will not be I AM ENCLOSING 'l 
= processed unless accompanied by the $1 handling fee. Do not send cash. : 
8 O1 FREE []6 FREE [111 $2 []16 FREE S — — — — iet priced ome i 
q O2 FREE O7 $4 []12 FREE []17 $3 $ 1.00 for handling : 
i O3 FREE O18 FREE O13 FREE O18 $1 i 
g C4 $8 []9 $1 [114 $2 []19 FREE $. . . — — TOTAL REMITTANCE i 
— [15 FREE []10 FREE []15 FREE [] 20 FREE E 
- Name (please print) ; 
E Į 
vq o I oo G a - 
§ Please send check or money order made out to PoPULAR SCIENCE. | E 
E No stamps or foreign currency. Allow approximately six weeks’ delivery. POPULAR SCIENCE SEPTEMBER 1989 & 
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Wordless Workshop 


By ROY DOTY 


$50 to Robert F. Andre of Rochester, Minn., for this idea, Send yours 
(with Social Security No.) to Wordless, Porutar Science, 2 Park Ave., 
New York, N.Y. 10016. Only purchased ideas can be acknowledged. 
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Im. 


Radio Shack is The Technology Store’ 


: EX. | Re ROAD PATROL : xh 


Communicator you can use 
even while wearing a bike hel- 


Hands-Free FM met or hardhat—earpiece is 


E mae ae also the mike! Switches to 
Walkie-Talkies transmit when you speak. 
#21-404, Pair 89.95 


: 
; Es 


ROA — Z2 Long-range protection in a 
DPATROL XK | discreet 7/a x 31/2 x 41/4" size. 


, Exclusive FAST " signal pro- 
Dual Band cessor reduces false alerts 


Radar Detector without reducing sensitivity. 
#22-1619, 99.95 


TIT Tit titi i EA Taneman 
MICRONTA’ | 


All-Electronic 
Car Compass 


Outperforms mechanical 
compasses! Accurate 
aircraft-type circuit, lighted | sem — —— 
display. Plugs into lighter Le =S mm =] om © | 
socket. #63- 641, 54.95 HER — — — 


IIICRONTA" 


Indoor/Outdoor 
Thermometer 


Just press a button to dis- 
play current indoor and 
outdoor temperatures or 
memorized highs and 
lows. Easy to install. 
563-843, 29.95 


Car Alarm With 
Med | Pager and Remote 
ie !  Tampering triggers pager 

ime IS | | up to two miles away. Loud 
siren plus remote arm, dis- 


arm and "panic" features. 
1449-795, 149.95 


--ARCHE. R= 


Stud Locator and 
Soldering Station 
STUDFINDER. Accurate 


and recalibrates automati- 
cally! #64-2825, 19.95 
Soldering Station. De- 


luxe features at a low 
price! #64-2057, 39.95 


E EEE E Es d 
$ t : s; |^ 
E i j a 


Exclusively at 


Radio Shaek 
The Technology Store™ 


A DIVISION OF TANDY CORPORATION 
FREE 184-Page Radio Shack Catalog! Write Dept. 054, 300 One Tandy Center, Fort Worth, TX 76102 


Prices apply at participating Radio Shack stores and dealers 


“Say, Smokey—" 


A clinic on cars by Smokey Yunick, America’s most famous mechanic 


liter V6. The truck feels underpowered. 
How do I install the engine-control 
computer? 


Engine swap 


I have a 1984 S-15 Jimmy powered by 
| a 2.8-liter V6 engine that I would like 
to replace with General Motors’ 4.3- 


Wayne Turner 
Hartford City, Ind. 


Go Ahead, 
Make My Day... 


Make repairs a snap with 
the most comfortable and 
versatile Hot Melt Glue Gun 
going. The unique design keeps 
heat flow away from handle so it 
doesn't get too hot to handle as 
others do. 

Bond almost anything permanently in 
60 seconds without the need of mixing 
or clamping. You can replace bathroom 
tile, repair leather goods, toys, seal pack- 
ages, fix furniture, glue picture frames, and 
it's the ideal tool for arts and craft projects. 


ARROW FASTENER COMPANY, INC. 


2711 Mayhill Street, Saddle Brook, NJ 07662 
In Canada: Jardel. Dretribiutors, Inc., 6505 Metropiitan Blvd. East, Montreal H1P 1X9 Quebec. 


e Copyright 1988 Arrow Fastener Company, Inc. 


I just finished a job similar to the one 
you're considering. You'll need the pa- 
tience of a saint to see it through. My 
advice: Don't try it. Swap your truck 


| for one with the power you need. 


Oil burner 


Our 1987 Tempo GLS has a 2.3-liter | 


four-cylinder engine that consumes 

three to four quarts of oil between 

3,500-mile oil changes. Where is all 
this oil going, and is it a problem? 

Peter and Marion Bash 

Bonita Springs, Fla. 


The last I heard, unless your engine 


| consumes one quart of oil in 700 miles 
| or less, it is considered within warranty 


specifications. Your oil is probably not 
leaking, but being burned. In 9 out of 
10 cases of excessive oil consumption, 
the problem is either with the piston 


rings or valve seals. The other 10 per- | 


cent of cases are weird problems. 


Bad in water 


I own a 1986 Saab 9008 that came 
equipped with Michelin 195/60 R15 
MXV radial tires. After 20,000 miles 
of driving there appears to be a lot of 
tread still left. However, I began to no- 


- tice that the car will now hydroplane 


on pockets of water on the highway. 
Are the tires still good? 


Mark Liebl, Tilton, N.H. | 


Hydroplaning results when water is un- 
able to drain out of the tire's tread, caus- 
ing the car to ride on a thin layer of 
water. For example, a racing slick tire 


| with no tread is best at dry traction— 
| and worst at wet traction—because there 
is no place for the water to go. At 70 | 
M mph with "4 inch of water on the road, | 

| the average tire will have only about 5 | 

to 10 percent of the tire's tread surface | 
in contact with the road. At this point | 


the coefficient of friction between tire 
and road is just about zero. As a rule, 
the less tread there is, the less drain- 
age. So even tires that appear to have 


| plenty of tread remaining could be dan- 
| gerous because they can't drain water 


as well as when they were new. 


Miss down the road 


I have a 1976 Chevrolet Chevelle Mal- 


ibu with a 305-cubic-inch V8 engine 
Continued 
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HARD-T0-FIND, UNIQUE PRODUCTS for HOBBYISTS, GADGETEERS and STUDENTS 


from America’s Largest Mail-Order Market Place of Unusual Values in Telescopes, Binoculars, Magnifiers, Microscopes, 
science Kits, Lab wa alah Ways, on vu Fiber Optics, Lasers, Solar, Photo and Weather Instruments. 


Stars That Glow In The Dark Turn Your 


| 

te Bedroom Ceiling Into The Night Sky. | — 5 = 
y Assoriment of 250 lumi- | E iiie dion TaT lab ENANSA A ihe 
AU SS Ni nous stars that glow in the | Meissner effect of magnetic levitation This is the new mate- 
vis ~~ ~~ dafkoncelingorwall Light | rial making headlines. The disc is composed of yum ovde 
up a chikf s room wath the beauty of glowing stars and have n | banum conde and copper oxide and will postet demonstrate 
with astronomy Gary in DDA Qs Glew sf excises: Bo effect by magnetic levitabon of à small samarium 
light. Comes with star chart and instructions to recreate the cobalt magnet at liquid nitrogen temperature (77°K), To con- 
Big Dipper, Milky Way and the heavens TÀ9g521$3.95 | duct ihe demonstraton you well need the dist, a small samanum 
| coball magnet and liquid nitrogen (avadaive from most hos- 
pital and lab supply firms) ES offers the disc and magnets 
(Similar magnets may be found in hghtweight headphones) 
- | Superconductivity Disc — includes ceramic 1" dia. x Ya” thick 
=| disc and complete instructions. Rag. $25 TA37,446 517. 50 

Demonstration Kil — includes tc eto disc 1" dia. x 
3 [WW thick, rare earth magnetic Mia” dia. x "C thick ind 
=| mastructions Reg. $45 TÀ38. 153 $36.00 


Miniature Water Pump For Photo Darkrooms, 
Science Fairs, iod — =. SS 
Idéal for tempera- 


RS 
ture control and circulation XS i» y enm 
ol darkroom chemicals, table fountains, model waterfalls Witt 
ültration and more. Can be used in either direction and is self 
priming. Operates on 2 flashinght battenes (not incl. ). runs up 
to 48 hours before bartery change is required. 4° tube inci 


- Motors By The Se For Hobbyists, Mo delmakers. | 
p^ TN ey 


Dur inexpensive ME 
motors can make ——- 
. wheels go ‘round, 


È 


Have fun by adding me 
pon to your science tan 
‘projects, demonstra 
fons and experiments 
with this special buy o1 —— 75,2 

p20. 1" motors with Ji" cpi tt. 

shafts and 2 wire = AR ab 
m 20. 1" motors TA1304 $1.95 ^ e us 


=z- o— 


; _Go Fishing With This Migt s Mighty Magnet. 


This tiny pump can pump a 
| piat por er minute with a 12" 


| ariere metal object thatfalloverboard. | Build This Authentic Deadh G U-Boa 
amazed at what you pull up. Wt. | y German t. 

Fe ba amara anu Messina | — Ms Motorized To jj 

Poly-Vinyl Chiorkde coating to resist cor- Run And Dive! : 

rosion and chipping. — TA71,135 135 $29.95 95 | 


“Digital Thermometer Shows BOTH 
oor AND Outdoor Temperature, 
Memory For Day's High AND Low! 


ate 


z Authente 1/150tn stale model of the German Type VIC sub- | 
u— a body — a yp | marine is motorized to run and dive. Assembling this kit will 
lm ^ m: md oh the | teach the basic engineering principles of submarine operation 
ry lo ei r a H temmera, | and pode Parts are molded in realistic battle colors, only 
[ea || ps vote Shis y id | gue and common hobby craft tools are required. Powered by | 
SE i ği ' 
PA thermometer also records the SU cells (norinci.). Finished model is approx, 18 inches long. 


| high and low readings ^or 2^ | 790 Science Experiments For Everyone" — 
| t9 cpleetahie Readings from | AN Exciting Book For Science Fair Projects. 


| C7 selectable Readings from 
! A? F to + 122° F. Modern A brand new. up-to-date editan of the best 


KT T 


Styling case, 7 "Easy to mount on wall Uses "AN | known scence expenmen! book m the 

battenes (not inc! |. comes complete with apg probe world. Compiled by science instructors 

pros cord. 438.038 $39 95 under the auspices of UNESCO in Paris 
— MM M 231 pages. featuring optical projection, 

electricity, chemistry, astronomy. mag: 

Build A A Workin Replica Of The netism, geology, physiology and more 


Describes experiments with easy-to-follow 
instructions, diagrams, TASSO1 $12.95 


Close Inspection Is A Snap With The 


Edmund 25X Pocket Microscope 
ONLY $6.95 item irom mis sa” 
1436,43 Reg. $13.50 
Carry ts pocket microscope 
1 with you—il's only 5" long, 
| brushed aluminum finish and 
cket clip. Precision ground 
t system gives distortion tree 
detail inspection. Clear acrylic 
base gives sharp view 
| Offer mit only 7 per order 


Build Your Own 2000° Solar Furnace With This | 


Engine Popular.In The 1600's. Y 
Pe id ge the workhorse of the E 

d machinery. farm 
perder Stanley Steamer and 
wins tha! crossed the country The 
simplest was the single stroke piston 
engine — power occurring when the 
moved in one direction. Kit has 
everything needed to recreate a work- 
ing replica — from crank shafts, cylinder, 


piston, boiler parts, nuts, bolts, gaskets, 
etc. including fully illus. structions, 
TAT EE 95 
Tas. 920 $87.95 


fully assembled, 


Statnity is corntined with 


lor heating food, M 
47 pottery — and even to melt 
: dm Ferd rhe ciem 
r periments. Lens has a 82^ 11 ines 
per inch, measures Winiar Ya tuck 
Unmounted lens comes with 16 page 


reduced short-term amplitute variations for laser recording and | 

reading, and advanced hard-seal techniques and new develop- 
iments in cathode tube technology assuring both increased oper 

ating ite and unlimited shelf ife 0.5 mw CORH class lf product 
Des: ged for the ngors of lab environments Hard sea! plasma 


tube $250. TA34.891 SALE $215 
Super Snooper™ Electronic * 


| book "Fun With Fresnel Lens; Instrucbons 
included on how to build the 360° stand 


Ear ^m Up 


kage fan alti ad od | Palish Water-Worn Beach Agates, Amethysts 
, : | 
cota isa | And Garnets With Our Rock Polishing Kit. 
od out. They'll be able to listen Enjoy à ursque and fascinating hobby 
iF irda and animala before they making exciting jewelry of beautifully 


can be heard, Just point the d » 
and pul tne trigger. AUN M 


SF 


e. Complete kil 
includes powerful polishing 
tumbler with a 115V heavy 
duty motor, three pound 


padded, adjustable head- 
hones. Black and silver. 


owered by à OV battery j barrel, a large selection of 

(ote), TA37,834 $9.98 ^ à : assorted rocks, grit abr 
Se F” TABO,276. sives. polish. jewelry find- 
Celebrate Big ne. piede A ne vr i> Qu $74.95. ings and instruction manual. 


|Our Intelligent Yo-Yo With A “Brain” It's The 
Longest Spinning Yo-Yo Around! 


| A simple flick of the wrist pre- | 

| programs this patented yo-yo, 

| allowing it to spin freely at the 

| end of the string. Suspended, € 

| red a ea a such as aa 
Dog? Rock The Baby." Br 


I, ‘This wb is great 
itor special cesebrabons and the 4th of July 
V Made of cast iron with brass 
ipadmg amd firing mechanism. Easy to 
berate. | uses calcium cartede=gas, fresh air and a spark will 
produce a big boom. Non poisandus, non-flammable, (Not avail- 
able to NJ residents or minors) | Twisters” and more. It Linn 
Light Field Cannon: Single shot action, cannon meas- | on a centrifugal clutch principle 
ures 9" long overall TÀ36,821 $29.95; 155mm Major Field | that allows it to spin faster and 
Canon: Automatic action, cannon nas 10'^^ bod a5 | longer than any other yo-yo 


17” mure. TA TLES $79.95: Ammunition, before returning to the user's hand. Prenson engineered. 
oul 350 shots) TA41,005 $7. the clear plastic bod ly shows the e Clutch inaction. — 
| [ No Risk Guarantee! i! you are not 
—) For Phone Orders; Call No Risk c gl package a 


Our 45 day unco 


I 1 (609) 547-8880 
for friendly special treatment 
Use VISA, MasterCard, Diners Club, Am. Exp., Discover, 
Carte Blanche or Optima. Call anytime, 24 hours a day. 


post ORDERS SHIPPED WITHIN 48 HOURS 


EAE 


| 
[| 
tube size for | 
i enhanced laboratory usefulness Fresnel Lens MS Harn rat os -— 
=" Features improved beam posting stability for | ull ba a use spre: 
T etis long-term alignment; long-term amplitude stability: | "^ - cision lens as a solar cooker | 


gems and stones 
Irom rough rocks found | 


n 


and we will cheerfully refund your money 
ditional guarantee means you take no risk on any product you buy from us. 


Edmund Scientific Co. 


Dept. 19D9, Edscorp Bldg., Barrington, NJ 08007 


Ultra-Sensitive Directional Sound noit Edmund's Famous 


Picks Up Signals 200 Feet Away! 


Used for pobce surveillance and excellent 
lor nature study, microphone and head 
sel amplified sounds up to 200 feet mn 
Üverhear eM. 


are aut of hearing range — | R 
its hght enough (only 3% « 
Ounces) So the microphone = i; 
can be mounted on your binoculars Com. A A 
pact, measures only 12 Powered by TAAR 4 X. 
batlery. included, Boos response 200H; to M oul: 
put level 49 dis maximum. Complete with padded mcr. 
TN. and headphones TA38. 042 9.95 | 
Z aus Radiometer A Space Age Sphere Sphere. 
A; 3) It's fascinating to watch the delicate vanes 
i ciple of solar heating When light strikes the 
el wares it transfers heat, and the vanes begin 


within this 5" pracision-made sphere spin 
A to move. Works from direct sunlight or àr- 


faster and faster illustrating the basic prin 
tificial ight, An attractive "conversation 


piece" TÀ60.082 $6.95 


Create your own science projects from Ses 
our most papular shapes, sizes and pull & 


cludes three slacking poles and base 
Costs less than 22€ each creel n » - 
expensive classroom scence de 


The Handboiler, 

A Demonstration Of Physics. 
Watch the liquid contained within the glass 
chambers appear to "boil" from the warmth of 
your hand that increases the vapor pressure 
within the chambers. The warmer your hand, 
' the befier if works in Tes unusual demansira- 
4 ao Bon of physics TA37289 13.95 


12 Foot Light Show 01 Multi-Colored Bulbs 


Makes Unique Window Display Or Decoration, | j M. 


Weatherproof Light Ropes create moods, 
m amention for sales displays and trade 
oths and are one-of-a-kind decorations. 
Claar plastic Ys" flexible tube encases 44 tiny, 
brightly colored bulbs in 12 ft. long Light 
Ropes. Can be used indoors and out. Male 
and female connectors at each end allow you 
1o mx and match color strands. Lights in the 
rope will move in a Stationary pattern or 3 
“chase” each other al a variable speed you & 
select. A transformer is required to opah l 


lights £21.00 Ea. 

4-9 $19.50 Ea. — 10 ormore $18.50 Ea. © 

Clear TA36, 656; Blue TASB, 657; Green. I 
TA35,558; 659: Amber/Copper 


TA36,660; Multi Color TASS, 279 
DU Controller for lorward and speed control 
Speed selector switch will handle Fer L 


A 
+ I —————— 


Tt 


ng 
mAT 
t ‘rouse 
$25. 


"Crush-A-Can" Flattens Cans To 
Less Than An Inch! 
Simple to usa, just pull the lever 


Helps promote a Cleaner environment 
condenses trash in your home 


Easy to mount. Light tan. 
TA35.278 $31.95 


| —— - 
| Moon-Blab has unbelievable properties 
. X and lun to play with...if acts ahve 3nd 


Y looks like a living protoplasm as it defies 


gravity by crawling up and out of its con- 
taimer. Its dehydrated plaspc —just adc 
water to activate it. Completely harmless. 
J 2 Packages, TA38,440 $5.95 


uing! You'll Play For Hours - 
with Th nese Colon Ma Magnetic. Magic Marbles. 
Build a mountain or a geometric pat- 


terns with these fascina high impact 
plashe marbles. ee has both a 


negative and positive pole. A challenge to 
your imaginadon. Fun for youngsters. £15 
adults, too! 20 marbles per m 
TASA, 96s al 
SESA (Package of 100) $17.35 


a few of the 
appear in our 


Featured on this page are on! 
many — products th 


Wit 
Hi 


i 


H 
ir 


q 
i 


i 


Send for 
? copy today. 

Thousands ot exclusive unique and exciting values. 

educational fascinati 


lletely satisfied with your purchase, return the marchandise 


in fuli. We back our producta! 


The Vortx!™ More Than A Money ` 
Performs spinning tricks and high maneu- 
| Vers Drop a coim onto the launching pad. 
| spin the Vortx unit in a circular motion 
This creates an immense amount of speed . 
causing the coin to spin around and t. 
around until it finally drops to the bottom 
as ie “The longest continuous 
far is 33 hours, 16 minutes" 
Challenge your skills, spm the com back 
up the tunnel or spin it upside down, plus 
more Made of tough polypropylene. in- 


mpin 
M 


Leap 3 ( f ; 
Feet Into 
The Air! 


Full of fun and surprises 

Simply click the jump- 
ing disc between your 
fingers, rub for a second, 


monay g structions included. TAJT. E32 $14.95 : 
gmon Sur- — À m5 5 —— 
lace.. and "o P | Build A Working V-8 Demonstration ay 
| into the a3 1 behind your gan powered 
sie a your gaso 
feet high, Friends y engine. The 4 scale realistic 


Helps To Recycle Aluminium | 


won'tbe able tore- a *" 


sist tinkering with Affe. d à model contains over 


them. How does can actually watch the 
EM NN T mond 
Slainkess steel discs | plugs light up. valves 
work on he principia of =< Payning d 
thermodynamics. Heat 9 & | ons move. Easy to build, 
(rubbing the discs) makes metal (éd ires model glue for as- 


expand, a coo! surface makes il 
contract. T2 jumping Quarters | 
TA42,008 8. 85 | 


* sembly, takes two "C" batteries (not incl.). 
Complete with stand. TA70,448 $39.95 


| Have You Ever Seen The inside Of Your Eye? Eye? 


ace Shuttle 


S y ^^ Eyescope is an opbcal device for 
| | : | looking at theinside of your 
- Aer ein pA ifs a specialiy designed diffuser 

^e AIT. cm incorporating a parabolic miror 
Using gir and water as and lens bghi Sale and easy fn 
fuel, the Apollo space” em IT: n use A5? page booslet mciuded 
shuttle and booster | * 3 | Gescnibes the vangus 'eatures in- 
rocket blast off to- Ej EN ey normal eye; how the iris 
gether, and at flight's kinds of floaters and fixed 
peak, shuttle sepa- D TA33, 538 $24 35 pli how to inspect contacts. 
rates from rocket and 
manned recovery cap- | Great AM Radio Reception With Salect-ATenna. 
Sule parachutes back Listen To Station WOR NY. When In Boston. 
to Earth. Virtually in- 

| This new antenna will 


destruchible, mage of 
Butyrate plastic | 


AM radio signals loud a 
Youll now get excellent radio recep- 
| bon on all AM stations. Select-A- 
| Tenna tums your AM radio into a 
| powerful recever. Used in Alaska to 
: in stations from continental 
Employs mutually inductive 
coving Mini-jack and plug 
ia" dia TA72,M7 $49.95 


The Chandler Siena - 

A Classic Favorite For 75 Years. 

Demonstrates gyroscopic inertia" or rigidity 

in space as first recorded by Isaac Newton. 

An object rotating about a fixed axis creates 
a condition in which the axis holds its 

pain with respect to inertial space, no 


Make Your Own 
see Wild Tomado. 
wx Our Tornado Tube 


matter how the spinning objects support 
,assembly allows is moved about. Machined, painted and 
; you to demonstrate balance-litted all by hand. Gon with 
| the wild vortex phe- instructions and pedestal TAQT.266 $5.95 
i nomenon of anai | 


| ral tornado | Newton Third Law Of Motion Demonstrated 
ed are wo ther | | With The Swinging-Wonder. 


or 16 oz. plastic | irs hard to 1 down once <e “TTT Ts 
soda bottles and eF re | 1 


po 


^ start with it. Swing one of | 
ordinary tap water. | the nickel plated balls and watch 
Instructions and | the one on the opposite side 
explanation Gt sci | swing back. Consists of 5 balls 
enlilic principles suspended by monolilament to || 
» mel the wood frame. 9x79" 
J . of 2 tubes TA33,739 $21.95 
582 $3.95 | Mini version of above, chrome | . 
—— | wame. ZxV^x134^ TAXLAT2 $3. 95 
Our Amazing Happy Bird | Add Spectacular Color To Your Home With A 
Never Stops i ===>, Rainbow Light Display. 
; Drinking! = F Our equilateral prism mounted in a specialty 


4 designed wooden base catches the sun aad 

‘4 projects the ever-changing rainbow patterns 

over your walls, ceiling and floor. It's almost 

like being inside a multi-faceted diamond. 

Glass equilateral prism is 2" (50mm) long 

with 1" (25mm) faces. Wooden mount is 
Vy Beal TA38,400 $6 95 


u 


SPECIAL 

PURCHASE! 
à Brand new indus- 
Fascinating to watch. Simply trial peg board 
duck the bird's head into 3 oe hardware at a very 

ol water to begin h 5 a — snacial savi Our bargain pack 
bobbing motion, Then bard a er mans ond e aped oe 
takes over, continuously dipping 95 diver racks. Organize your workshop, 


pieces 


into the water for a drink lab, school room or office at a fraction of 


TA60,778 $3.95 | the usual cost TA36, 835 $8.85 
L.JELIAM a M E Y — — — — c —- m SS ‘l m | 
| Edmund Sclentific Co. srockwo i 
i Barrington, NJ pt | 
i METHOO OF PAYMENT: | 
I O Check enclosed © VISA 
O MasterCard C] Dinars Club 
| O American Express C] Carte Blanche l 
I | 
! Exp. Date | 
| Card Number | 
I ed TET Total Pri I 
i Bank Number (MasterCard pnlyl s = i 
p —MÀÀ pde | 
RUSH FREE 80 PAGE postage and handling „m : 
FULL COLOR CATALOG = 
l 
I Name = ! 
I l 
I l 
I Address l 
I | 
W d——— M Es 
L ———  —- Serving Science Hobbyists Since 1942 — -=== -4 


Introducing 


The 
New 


izard. 


the ultimate solution to 
rotary trimmer line problems 


€ No more trouble with trimmer 
line — never buy line again! 
è Easy to install on your 
gas trimmer. 
€ Cuts through tough weeds, 
briars and grass. 
€ Keeps your rotary trimmer 
in business. 
TO ORDER CALL TODAY 


1-800-262-5122 


(Call for dealership inquiry) 


| VISA ( )MC# 


Exp. Date 


( ) Check enclosed for $21.95 plus $3.00 postage and handling. 


Your Trimmer Make 
Name 
Street 


City 


Model # 
Phone ( 


State Zip 


Send to: WEED WIZARD, INC., P.O. Box 275, — Georgia 30533 


FR 4 tr [i 


NS C K 16867355 AS 


Live in a beautiful, maintenance-free 
LIFETIME HOME" and enjoy: 


e Up to 60% energy savings with 9”’ 
of insulation in walls and ceiling 

* Extra protection against fire, ter- 
mites, high winds and earthquakes 

* A remarkable housing value built to 
last a ''lifetime"' 


cw ;TON, D.C. 


Save 60% of every energy $1 


Build your own LIFETIME HOME” 


* Choose from 80 versatile designs 

* Design your own floorplan! 

* Do-it-yourselfer Builder School 

Sell LIFETIME HOMES* 
in your area 

* Extensive Developer training 

* Distributorships from $6,950 (re- 
funded on home purchases 


Call today for a Video Tape or a Free 
Brochure! Ask for Paul Samuels at: 


une. 1-800-874-7833 1 
Save an 1 average of $75./mo. on energy 


bill of a 2,500 sq. ft. home 
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Fax: (214)550-0353 


E uin ime 
Homes z 


“Say, Smokey— 


that has 95,000 miles on the odome- 
ter. Last summer I noticed an annoy- 
ing miss while cruising at 65 mph. The 
engine usually misses after a long pe- 
riod of idling or as the transmission 
shifts from second to third under hard 
acceleration. What do you think: fuel 
supply or ignition problems? 

Gordon Clickman, Schenectady, N.Y. 


It could be many things. First, check 
for cylinder leakage to see if the valves 
and rings are OK. If so, look at the 
spark plugs, ignition wires, distribu- 
tor cap, coil, and ignition module. It is 
most likely due to an ignition problem, 
but it could be caused by a misfire from 
an overly lean mixture. The most likely 
place to look is the fuel filter in the fuel- 
tank pickup. You have to pull it out and 


| look at it. 


No-skid brakes? 


I work for a utility that uses late-model 
GM trucks. A common problem is that 
hard braking can result in a front- 
wheel skid. On wet or loose surfaces, 
the front wheels tend to lock, while the 
rear wheels continue to roll. Our safety 
department sent us a memo telling us 
to kick the transmission into neutral 
and brake early. Please comment. 

D. J. McClung, Elkview, W. Va. 


All domestic truck manufacturers are 
designing their products to avoid rear- 
wheel lock-up and have gone overboard 
on limiting the rear brakes. That is why 
anti-skid brakes are so good. Frankly, 
this ts the only truly new automotive 
device in the last 10 years that is worth 


a damn. It sounds as if your problem | 


can only be solved by custom work on 
the brake system’s proportioning valve. 
That can be like playing with dynamite 
for the shop that does the work, con- 
sidering the likelihood of a lawsuit. 


Freeze-up fix-it 


This letter is for all owners of Chrysler 
minivans. When the temperature drops 
below freezing, the windshield washer 
jets freeze up and become useless. The 
problem can be solved by cutting the 
washer hose just above the pump and 
installing a check valve. This prevents 
the fluid from draining back into the 
reservoir, and keeps melting ice or snow 
from getting into the jets. 

John Witkowski, Parma Heights, Ohio 


John, thanks for the good advice. 


Got a car problem? Send it to "Say, Smokey—,'’ POPULAR 
Science, 2 Park Ave., New York, N.Y. 10016. All letters are 
read, and those of widest interest are answered in this col- 
umn. Due to the large volume of mail, Smokey cannot reply 
to letters not selected for publication. 
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Shoppers' Showcase 


Er 


E a n Jl 


A selection of ORES and services for POPULAR SCIENCE from the advertiser For advarising rates for this sec- 
readers available direct by mail. Enjoy the fun and con- tion, write Advertising Sales, POPULAR SCIENCE, 2 Park 
venience of mail ordering shopping. Please order directly Avenue, New York, N.Y. 10016 or call (212) 779-5000. 
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MI US T Due to a variety of reasons, (overproductions, dis- 

| continued lines, Etc...) manufacturers & distributors | 
7 r L [ Q) U I D A TE get STUCK with inventories that must be liquidated. | 
| DAMARK walks in, lays down cash, and takes the 

i ij ATH UGE entire inventory. This is how we can offer you 


SAVINGS! products at UNBELIEVABLE SAVINGS! Just 
INTERNATIONA “INC. LOOK at the values below and order today - 
QUANTITIES ARE LIMITED! 


e- RERO SYSTEM mc. 
ACDUSTIC DHORNE i RESEARCH GANET A TIN 


3-DIMENSIONALSOUND 
SPEAKER SYSTEM |. 
ONE OF THE MOST ADVANCED Es 
SPEAKER SYSTEMS IN THE |. 
| WORLD can be yours! AERO 
| Speakers received the '87 Inno- f 
vation in Design & Engineering | 
| Award at the Chicago '87 sum- | 
imer Consumer Electronics | 
Show. | 
Model #: 909A: 
* 10" non-press cone woofer, 5" press cone type midrange & 
1" soft dome tweeter. 
* Frequency response: 35Hz—22KHz. 
* Sensitivity: B9dB. 
* Max music power: 180W continuous. 


FAMOUS MAKE HI-FI VHS VCR with HQ 


Experience the superb quality of stereo sound Manufacturer's 
with this Hi-Fi HQ VHS VCR. Suggested Retail: 
* HQ circuitry. * Double azimuth 4-head system. $1 149 00 

* Hi-Fi tracking control system. * HiFi Dolby NR stereo ! à 


record/play. * 51 function wireless remote. DAMARK PRICE: 


* On-screen programming. * MTS/SAP stereo tuner. 


Mfg. Sugg. Retail: 
$1,398.00 


DAMARK PRICE: 


| *Bevent/21 day programmable timer. Made in Japan. $ * Peak power handling: 900W. 5 

| *140 channel cable ready. * Jet search. Pw * Nominal impedance 8 ohm. 

| *Program search. * Segment recording. | * Dim.: Approx. 15.5"W x 31"H x 16"D. 

| *Simulcast recording. * Full Factory Warranty! 22 Itam No. B-1370-110775 * Wt.: 51.8lbs. ltem No. B-1370-124363 | 
| Insured Ship/Hand.: $12.50 M + 2 Year Warranty on enclosure. 5 Year on componant Insured Ship/Hand.: $39.00 


| * Power off eject. * Factory serviced, but like new! 


PITE] REMOTE CONTROL Jr PC-4502 HIGH | —RNISWGHNUÜIES 
SHARP MULT-PLAY COMPACT SHARP „SPEED UA DISPLAY pinas NER rum 
| Digital tech- DISO CHANGER * 640 K RAM. Bus S ELECTRIC GUITAR | 
; | z Dual 3.5 T20K amaoni NEW! FACTORY PERFE zn 
nology comes FACTO ; Jam like a star with this 


floppy drives. — —— 


to life with this * High speed “Headless” Electric |. — 

Multi-Play CD processor (7.16 Guitar by Synsonics. 

Changer. En- MHz. —— Just plug into your am- 

joy the hi-tech esten aimer plifier and play! its | 
supertwist crysta| E i È 

quality of CD E a Boa, state-of-the-art design | — 

sound for a| |. < > Fy 1l - Ms Dos 3.2. portrays a leader in mu- | 

phenomenal | a F d " |@ GW BASIC 3.2. p oe ha ii | sical instruments! : 

price! ii — “rahe ornoak ES EE EA Many musicians prefer | 

* 6 disc (5 plus 1) multi- "em 3-beam laser pick-up. processor. its headless style, you 


| will too! 


- Compact and powerful! n 
* High output dual coil pickup. | | 


* IBM compatible. ; 
* High speed operates 42% faster t than IBM! 
* One parallel port & external 5-1/4" FDD port. 


* 32 step APMS ( Automatic Program Music Selector) 
* Infrared remote control system. * 16 bit linear D/A 
converter. + Direct selecti + Search. * Repeat playback. 


* Time counter display. * Reserve memory. * B8 key step-sculptured keyboard * Volume and tone controls. icm ii 

* Direct functionable 10 with separate numeric keypad. 4. B * New finger-tip tuning. — - Mfa. Suaa. Retail: 
key system..» Headphone jack. Mfg. Sugg. Retail: B . Lightweight, compact single-unit Mfg. Sugg. Retail: M , Adjustable string height. g $198. 95 

* Magnetic eject. $549.95 design. « Rechargeable battery $1,795.00 * Tremolo & tuning knob. z 


* Track #/dubbing time. ! & AC adaptor. | — * Adjustable neck. 
* Model #: DX-C6000. Sa M+ Slot 1 for optional CRT adaptor Mamaia I~ High gloss finish. 


* Weight: 14.3 Ibs. or EMS card. * Triple plated chrome parts. $ 
* Dim. Approx.: + $ 1 o9 * Weight: 10 Ibs. * Jack to all amplifiers. 
12-9/16"L x 17"W x 4-7/16"H. * Dim.: 12-1/8"W x 3"H x 13-3/4"D * Model #: HL200T. | | 
, Factory serviced, but like new. item No. B-1370-125080. IB * Model 4: PC-4502. Item No. B-1370-118380 90 Day Warranty! ER TIG Ee on eee 
+ 90 Day Warranty! Insured Ship/Hand.: $12.50 I + One Year Warran Insured Ship/Hand.:$14.50 M + Factory New & Perfect! — '^9"99 Ship/Hand.: $6.00 


ie 1: 
a i a 
m DELIVERY TO 48 ia 


iB CITY ST —— ZIP. CONTINENTAL 
RUSH DELIVERIES SUB TOTAL | 


STATES ONLY 
PHONE 
ONLY $3.95 plus normal S/H. f MN add 6% Sales Tax | 


Mi FOR FASTEST SERVICE 
CALL TOLL FREE 
| Look for the plane & ask _ 
your operator! F. Total S/H/I 


B 7-800-729-9000 


Bl OOCHECK/M.O. []visA 
C] MASTERCARD [ ] DISCOVER  GARDNG.-  — EXE DATE niana NES 
Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 


SEPTEMBER 1989 | 123 


Train 


FAST 
at Home! 


If you enjoy fixing things, you're a "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $10 to $26.00 
an hour a few days after you begin Foley- 
Belsaw's shortcut training. Easy illustrated les- 
sons complete with AL practice equipment 


€ ALL TOOLS YOURS TO KEEP 

€ KEY MACHINE YOURS TO KEEP 
@ EXPERT PERSONAL ASSISTANCE 
9 BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 


KEY "cq YOURS 
TO KEE KEEP! 


"Can add $5 add $50 
to $100 a week 


doesn' t cost 
_ you a penny 


FEE-FREE 
CREDIT 
CARD? 


Call toll-free 
1-800-368-8500 
Ask for a credit application with 
EASIER APPROVAL because our VISA 


and MasterCard feature the Secured 
Deposit Account. 


e NO ANNUAL FEES 
e NO PROCESSING FEES 
e NO AGENT FEES 


Decide how much credit you want 
[$500 to $5,000) and pledge a deposit 
for that amount when you supe 
the application. 


Call now! 
Key Federal 


Savings Bank 
Havre de Grace, MD 
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part i 
w i'm 
pe a Locksmith, thanks to 


ur training. 
ork is fascinating. i can 


do it anybody can. 
Glen Johnson, 


ak: 
PRE 


to € in- 
come... and 


"War injuries left me 


handicapped, but 
inancial success 


Too! 


Besides, the 


mind Kan. 


Make Up to $26.00 an Hour — even while learning! 


Be: a LOCKSMITH 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
aré doing it. So can YOU. 

MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time — or in your own full-time 
business. Ideal for retirement— good jobs, too. 


6301 = Rd., * 7^ 11683 
Kansas City, Mo. 64120 


N. Hunt, Wilmington, Del.—'| make $50 a 
wenk extra.' 
R. Davis, St. Louis, Mo.—"''I cleared $110 last 
Saturday." 


FOLEY — 
6301 EQUITABLE RD. , DEPT 11683 
KANSAS CITY, MO. 64 


Rush FREE book, hai to your Future.” 
Name 


Address — o žć ož Ğ o >o 


City State — Zip 


Ed Boyle, Pittsburgh, Pa.—"''My business going 
at top speed. l'm moving to bigger quarters.” 


This VET Did It - and YOU 
\Can Do It 


extra! TT T TI I LI ll 


A revolutionary new concept in Street Rod Kits 
from the leading manufacturer of Replica 

Assemblies. Features a complete one piece main 
body. For free information call 1-800-Classic. or 
send $2.00 to Classic Motor Carriages, DEPT. PS 


16650 NW 27th Ave., Miami FL 33054. 


16-1-9 


| 
| 
| | 


pages 


C] New 
[ ] Change of address 


[11 YR. $13.94 
11 YR. (Canada and Foreign) $17.94 
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Occasionally we make our mailing rises o ena 

whose or services may be eg 
you. If you'd like your name removed from this list, please 
check the box below. 


O Please remove my name from your list. 

Mail to: POPULAR SCIENCE 
P.O, Box 2571 
Boulder, co 80302 


*de de e PRESENTING © e de de 


CABLE TWV 
EQUIPMENT 


eK STARRING tt Ae de x 
JER , HAMLIN, OAK 
AND OTHER FAMOUS MANUFACTURERS 


* FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL, WHOLESALE PRICES IN US 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914 


PACIFIC CABLE CO. INC. 
1125. RESEDA BLVD DEFT1435 
RESEDA CA 9935 


= 


BUILD THIS 20 ff DOME | 


FOR LESS THAN $400. 
Use for garoge or storage 


plans available 
for 14 up to 50 ft Domes 


| | For How to. -bock send $.5 to: 


KEY DOME, DEPT. PS 99 
PO. Box 430253 
Eds South Miami, FL 33143 


nS Pie 


CHECK IT OUT! 


O02 YRS. $24.97 


O Bill me later 


ZiIP CODE 


| 
| 
| 
|| 
| 
| 
| 
| 
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SUBSCRIPTION SERVICE | 


Renewal | 


There are more opportunities, 
products and services offered in 
the "Classified Opportunity Mart,” 
immediately following this section. 
You may find just what you've 


been looking for. 


+ 


“I was deat 
broke when | 
mailed that little 
Pace coupon and 
now | expect 

to earn over 


$50,000 in just 


A true story by 
a very happy, 
new Pace 
Distributor. 


BSS. i a 
pe ar uu. 
ns ee eS 


“Here | was, 32 years old, with a wife and 
new baby son. When business slowed down 
I was one of the first laid off. ‘It's no good 
being at someone else's mercy all the time, 
I said to myself, and it was then I decided to 
look into a business of my own. Lucky for 
me | saw a Pace ad and answered it. It was 
the smartest thing | ever did. 


Now I’m Financially Secure! 


"I was dead broke when | received the Pace 
business opportunity information kit and | 
figured | really had nothing to lose by giving 
Pace a chance. Now my Pace earnings have 
given me financial security for the first time 
in my life. 

"Believe me, | never sold anything 
before in my life. My first Pace order was 
a small school job. Most of my orders are 
small to medium size. One was to a local 
church to repair a leaky roof. Pace loaned 
them Seamless Spray equipment Free, to 
spray it on (that's the way Pace works). 
Some of the church's members volunteered 
to do the application. And they handled it 
with no problems at all. 

"And the same week a building 
management firm ordered Pace's Wet-Jet 
and used it to re-do the roof of a shopping 
center. Those two orders alone earned me 
commissions of about $2,500. And just 
this week Pace sent me a paycheck 
totaling $2,900! 


Prospects are Everywhere! 


“It's just a constant flow of business. 
Mostly people calling me. A couple of jobs a 
month is all it takes. You'd be surprised how 
many of my customers are well-known 
national companies. 

"In addition to commissions, | earn 
bonuses. Even my wife just got a bonus 
check from Pace because | had a couple of 


my family ina new home!" - 


good months. And Pace sends my son a gift 
on his birthday. I tell you, they're like family. 


They encouraged me when | was starting out, 
and they encourage me now. If | ever have a 
question about Pace products, | just call 
them up and get the answer right away. You 
couldn't ask for a nicer company to deal with. 


Opportunity of a Lifetime! 


"As you can tell | really enjoy what I'm 
doing. | don't consider myself a salesman— 
I'm a problem-solver. People with a problem 
—like a leaky roof—are glad to see me, be- 
cause | can solve their problem and save 
them big money doing it. 


"What | like to tell people—and | 
mean this from the bottom of my heart—is 
that the only way you can fail with Pace. . .is 
not to try it! If somebody is looking for the. 
opportunity of a lifetime, they can't go 
wrong with Pace." 


The Pace Story. 


It costs a fortune for schools, hospitals, 
plants and other commercial buildings to 
have roof contractors repair or re-do their ' 
roofs. Pace saves them a fortune, by- 
passing the contractor. The building owner 
applies Pace Roof Renewal Sealant right 
over his old roof. His savings are so great, 
the proven results so superior, that there is 
little, if any, sales resistance. 


Pace even ships the Seamless Spray 
equipment on Free Loan. 

His own men do the work or you can 
handle the application yourself, adding that 
income to your Pace commissions. 


No Risk—Easy to Get Started! 


You don't have to invest a penny to get into 
this business! Or have any special back- 
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Bround or experience. Of course people who 
have selling, construction, or application 
experience can make good use of it, but it 
really isn't necessary. 

Pace is a proven winner. That's why it 
is used by such well-known firms as Jeep, 
Samsonite, Wise Foods and hundreds 
more. 


Be Your Own Boss! 


You'll really like being your own boss. You 
can set your own hours, take time off when- 
ever you choose. No more taking orders 
from somebody else. 

It's easy to start earning extra income 
in your spare time. With Pace you set your 
own pace. 


Mail Coupon Today! 


You too can earn big money, starting out in 
your spare time, enjoying the freedom and 
independence of your own business. Let us 
mail you the facts free. There's no obliga- 
tion. No salesman will call. 


Pace Products, Dept. PS - 889 
Quality Plaza, 112th & College Blvd. 
P.O. Box 10925 
Overland Park, KS 66210 

WITHOUT OBLIGATION send free 
information that tells how | can have my 
own Pace business. 


ADDRESS 


STATE ZIP 


city 
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BE YOUR OWN BOSS IN A BUSINESS 
WITH CLEAR-CUT PROFITS! 


Gain Financial pramon by Operating 
Your Own Sharpening Business. 


The secret to starting a business that will really pay off is to 
offer a service that people in your area need. That's why a 
carbide sharpening business is such a low risk venture. 


“A Sharp Outlook 
on the Future!” 


Call Toll Free: 
1-800-343-4959 (tx.32 


Carbide tools have become a common fixture in many [a — — — — — — — — — — — 


businesses and home hobby shops. But it takes a Foley-Belsaw Co., 6301 Equitable Rd., 
sharpening shop with specialized equipment to keep | Dept. 60636, Kansas City, MO 64120 

them in top cutting condition! Whether you live in a i [C] YES! | want to know more about how | can 
rural community, or a big city, there are hundreds of succeed at my own sharpening business. Please 
carbide tools that need sharpening in your area. | send me my FREE Business Owner's Fact Kit. 


Foley-Belsaw wants to work as your partner in this | (There's no obligation, and no salesman will call.) 
lucrative line of work. Whether you want to set up a ' 


full-time business, or just make a few extra dollars to | UT 
supplement your income, we'll supply the equipment 
and training you need to make money from day one. | NS 
All we ask from you is an entrepreneurial spirit and an 
up-front investment so small it quickly pays for itself! "CT —— oa RE. TE 
Send or call for your FREE Business Owner's Fact Kit! | 
Area Code Phone Number 


Find your dream home in these six exciting 
volumes packed with proven, innovative 
home designs. Order your favorite category 
or send for the complete collection, with 
over 4,050 illustrations in 1,136 pages! All 6 
books for only $19.95! 


. 1250 HOME PLANS 
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| @ HOME PLANNERS, INC. 


Dept. BK. 23761 Research Drive, Farmington Hills, MI 48024 
Please RUSH by return mail (check choice): 


| CJ (1) 315 ONE STORY HOMES 
(under 2,000 sq. ft.) $4.95 


C (2) 210 ONE STORY HOMES (over 2,000 sq. ft.) $4.95 
CO (3) 150 1-1/2 STORY HOMES $3.95 

C (4) 360 TWO STORY HOMES $6.95 

CO (5) 215 MULTI-LEVEL HOMES $4.95 

CO (6) 223 VACATION HOMES $4.95 


—— e —  —  —S — s —H 


FREE! C (7) NEW DESIGN PORTFOLIO $3.95 
our planbooks at regular | 
rice and receive free this Name 
EW DESIGN PORTFOLIO 
featuring 75 of our newest | Address 
creations. Also sold | 
separately at $3.95. | ciis NT — zie 
| | in Canada, add 20% to above prices = 
Satisfaction Gunrantoedl í Credit card | HOME PLANNERS NC s had $2.00 fr or Paige 
Orders Call Toll-Free 1 | Kitchener, Ontario N2H2WB add 4% sales tax. PsMss | 
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Richard Petty says: 

“if you want to make money 
in automotive servicing, 
check out NRI's new 


—-— =, e 


"Take it from me: NRI teilen: is all you 
need to start making good money asa 
master auto technician or pick up extra 
cash working on your friends' and 
neighbors' cars." 

Richard Petty, America's winningest stock car 
racer, knows cars inside and out. That's why NRI 
asked #43 to review NRI's newly expanded at-home 
training in Automotive Servicing. He was impressed! 

"I looked over NRI's course from start to finish. 
NRI's up-to-the-minute coverage of the latest 
automotive advances is backed up by hands-on 
experience with professional, state-of-the-art 
equipment. I'm convinced, NRI's got the best 

| training in automotive servicing going." 
Exclusive tune-up video, hands-on 
equipment give you professional 
troubleshooting skills X 
With NRI, voulearn E 
professional trouble- 
‘shooting and service 
techniques as you work 
with equipment like the 
OTC Monitor 2000 
Electronic Diagnostic Tester. Plus NRI 
| reinforces your all-important tune-up skills with 
exclusive live-action instruction on videotape. 


Thorough preparation for ASE certification 
NRI training is so complete, as a 


" graduate you'll be fully prepared to 
S= take the eight different exams 
GOGOE" required for ASE (Automotive Service 
Excellence) certification, the true 
mark of a highly trained automotive pro. 


| Send today for FREE catalog! 


AZ FEE. 


! 

il McGraw-Hill Continuing Education Center — li 
[^^ Connecticut Avenue, NW, Washington, DC 20008 i 
l 
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C Locksmithing 
C Bookkeeping f 
C Electronics f 


E [V Check one free catalog only 
C Automotive Servicing 

I C Air Conditioning 

[ ] Small Engine Repair 


Name (Please print) | Age 


i 
1 
i 
i 
! Address 
i City/State/Zip 

" Accredited Member National Home Study Council 947-098 


Cut Fuel Bills 
HEARTH-AID € Il 
FIREPLACE GLASS DOORS 
W/HEAT EXCHANGER — 
You don't 
need to 
sacrifice your 
Fireplace's 
appearance 
or the delight 
of an open fire to 
be Energy efficient. 


For Free Information Write or Call: 
FIREPLACE HEARTH AID 
106 Reynolds Dr. - Franklin, TN 37064 
Phone: 1-800-742-HEAT 
(615) 790-1609  .. 


HYDROPONICS 
GROW LIGHTS 
FREE CATALOG 


TOLL FREE 1-800-227-4567 EAST 
TOLL FREE 1-800-634-9999 WEST 
APPLIED HYDROPONICS, INC. 
208 ROUTE 13, BRISTOL, PA 19007 
3135 KERNER, SAN RAFAEL, CA 94901 


COLLEGE QUICK n 


I graduated in FOUR SEMESTERS. Fact filled book shows how TOU 
can earn a real college degree STEP BY STEP. It's quick, easy! 


* SAVE TIME * GAIN PRESTIGE 


* SAVE HONEY * GET GOOD JOBS 
* ACCREDITED * WO GIMMICKS 
* WORKS AT AMY SCHOOL * GUARANTEED! 


ONLY $19.95 + $2 first class P & H to: 
CAMPBELL PRESS, P. O. Box 795791, Dallas, TX 75379 


QUICH-WEDGE. 


Screw Holding Screwdriver 


Handy 
4 Pack Set 


Holds the screw, starts it too! No 
more fumbling with screws. Split- 
wedge blade in screw slot grips the 
screw. The other hand is free to hold 
fixture or part. 

HANDY 4-PACK with 3°, 4” and6” 
blades fit most size screws. 


—— $14.95 + .75 p. & h. — 


(O 1989 by Kedman Company 


Name 
Address 
City / State / Zip 
| Signature 
| Visa/MasterCard No 
Expiration Date 
KEDMAN|"KEDMAN COMPANY 


P.O. Box 25667 


Salt Lake City, Utah 84125-0667 


EXTEND ENGINE LIFE 


14,000 miles after 
treating his car with 
Fluro-Cote... 


Irvin Allen drained 
all the oil out 


of his Datsun 280Z 
and drove around a 
race track 9 times. 


Oi was then put back in the car and 
Irvin Allen drove away- just to prove a 
point; Fluro-Cote treatment protects your 
engine and improves performance like 
nothing else. 

Fluro-Cote's 8 oz. bottle contains 
enough PTFE (the most slippery lubricant 
known) to coat internal parts of all inter- 
nal combustion engines (gasoline or die- 
sel) up to 360 cubic inches. We treat 
metal, not oil. Hot metal bonds PTFE to 
itself, thus reducing troublesome friction. 
By reducing friction, Fluro-Cote: 

* Reduces drag, 

* Increases mileage, engine compres- 
sion, acceleration and engine life. 

e Allows easier cold starts. 

* Delays costly overhauls. 

Fluro-Cote meets or exceeds every 
manufacturer's engine warranty require- 
ments and is compatible with all petro- 
leum based or synthetic oils. 

If the skeptic in you 
needs more convincing call 
the toll free number below. 


& 
Fluro-Cote 
Treat Your Engine Right 


One 8 ounce bottie, jus T 9.95 pius $2.00 shipping & 
handling. California residents add 6% sales tax. 


J [ ]ve [| Mastercard | ]oicover [ — American Ex. 


Send check or money order to: Taylor Enterprises International Inc. 
i 202 West Hillcrest Ave., San Bernardino, Califiomia 92408 


1 +800 / 999-1995 
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NOW! Get in on the 
PROFITS in 


SMALL- 


ENGINE 
REPAIR! SS 


Work part time, full time — 
right at home — we help 
you every step of the way. 


No doubt about it... as a small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 
ica 's fastest growing industries. You Il be able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's just for labor. A simple tune-up earns as much as 
$49.95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits. 


Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 


That's the official count from the Engine Service Assn.. 
and one-million new engines are being built each month. 
With fully accredited Foley-Belsaw training. you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers. tillers. edgers. 
power rakes, garden tractors. chain saws. minibikes., 
snowmobiles, generators. go-carts. paint sprayers. 
snowblowers... the list is almost endless. 
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Professional Tools and Equipment, PLUS 4 H.P. Engine 


ALL YOURS TO KEEP... All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You dont need to be a ‘born mechanic or have any prior 
experience. You can master this profitable trade right at home 
in your Sparetime. Lessons are fully illustrated...so clear you 
cant go wrong, and with our famous ‘learn-by-doing’ method 
you get practical "hands-on experience. We also show you 
how to get business, what to charge, where to get supplies 
wholesale...all the inside tricks of the wade you need to 
assure success right from the start. 


Send for FREE Facts — Do it TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily vou can learn the skills vou need to increase 
your income in a high-profit business of your own. 

Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail, —» 


RUSH COUPON TODAY FR EE 
Foley-Belsaw Institute BOOKLET! 
- reer ag Rd. | Send for your 
Kansas City, Mo. 64120 = copy today! 


f FOLEY-BELSAW | INSTITUTE i 
way ti 


6301 Equitable Rd., Dept. 51716 
l Kansas City, Mo. 6412 

i C] YES, please send me the FREE booklet that gives i 
È {ull details about starting my own business in Small 

B Engine Repair. | understand there is No Obligation and g 


i that No Salesman will call on me. i 
qo ——— ——— ee | 
ADDRESS erm Mc : 
E GT. amen 
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Classified Opportunity Mart 


Reach 4.3 million readers every month with an ad in Popular Science's 
Classified Opportunity Mart. November Issue Deadline (on sale Oc- 
tober 10) is August 22. Rates: $9.35 per word. Min. ad 10 words. 
Darker type (Bold) words $1.00 per word extra. Display Classified: 


Exp., or Diners Club Account (give # & exp.) Advertisers using box 
number in ad must furnish name & street address for our records. 
Send order & remittance payable to POPULAR SCIENCE, Classified 
Dept. 6C, 2 Park Avenue, New York, NY 10016, 212-779-5000. For 


$520 per inch. Payment with order, or charge your Visa, MC, Amer. advertising information call 800-445-2714. | 


Dorothy Ellis, Classified Advertising 


CABLE TV 


DESC RAMBLERS. 


ZENITH SUPER 
SSAVL....... $225.00 
TOCOM,........ 5319.00 
EAGLE........... $119.00 
COPY GUARD $59.95 
) STARGATE... $99.00 
$185.00 


MANY MORE... CALL OR WRITE FOR | 


[FREE FAST INFORMATION. 
|YOUR BEST BUY'S & WARRANTIES 
[FOR CABLE CONVERTERS AND 
DESCRAMBLERS START WITH A 
FREE CATALOG FROM: 
M.D. ELECTRONICS INC. 
115 NEW YORK MALL 
SUITE 133-S 
OMAHA, NE 68114 


ORDERS AND CATALOGS CALL 
OLL F 


EL 4] 
C.O.D 


FOR INFORMATION PLEASE CALL 


(402)554-0417 


BY ORDERING CABLE TV EQUIPMENT FROM M D. ELECTRONICS THE PUA: 
CHASER AGREES TO COMPLY WITH ALL STATE AND FEDERAL LAWS 
REGARDS PRIVATE OWNERSHIP. OF CABLE TV EQUIPMENT, IF YOLU ARE 


LAURE OF THESE LAWS CHECK WITH YOUR LOCA, OFFICI S 


MISCELLANEOUS 


REPLICAR built from your | 


CORVETTE 
old GM doner for $5,000. Eighty page de- 
tailed design manual for $19.95 pl us $2.00 
S/H or the Development Video for $24.95 
plus $3.00 S/H. Send $5.00 for information 
to: VETCOR INC., P.O. Box 24764, Dayton, 
Ohio 45424. 


HOW TO QUIT SMOKING, For Good! 
BOOKLET, $3.00. ACA Books, 3226-P 
Laurelhurst Drive, Rancho Cordova, CA 
95670. 


Save wear and tear on ‘your VCR! Inroducing the Kinyo 
AutoWinder, VHS cassette rewinder. Features: working 
headlights, auto stop, soft eject. One year limited war- 
ranty, Color Dk. Gray-Send 329.95 + 2.95 shipping 
to—AUTOWINDER, P.O. Box 310, St. Bernard, LA 70065 


295 


* also regular VHS rewinders $19.95 i 


FREE Information. Buy, Sell, Trade, etc., 
anything. A.H. Services Ltd., Box 671, 
Penhold, Alberta, Canada TOM-1RO. 

FAMILY TREE, learn how and where to 
research your ancestors. $5.25 Postpaid 
TELECA, 1842 E. Chestnut Ave., Suite B, 
Orange, CA 92667. 

SCORPIONS, TARANTULAS. Amaze 
your r friends!!! Giant desert specimens em- 


ed in clear plastic. Museumcraft. (602) 
494-0222. 
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AUTO SUPPLIES & EQUIP. 
SUPERGRIP BATTERY CLAMP 


QUICK RELEASE. UNIQUE LEVER CUTS OFF 
| $11.95 POWER IN SECONDS 
| @ pair 


ANTI-THEFT. EMER: 
NEY 

eee ) ; SENGE oy Orr 
SEND CHECK OR SUPER; 

| MONEY ORDEA TO ach G NP ON POSTS 

M) CAN LIFT EN. 

FOURSQUARE TIRE BATTERY! 

ENTERPRISES FAST CLAMPING ACTION. 


BOX 1213, MAKATI 1299 CASTED ALLOYED BRASS W 
PHILIPPINE S INSULATED STAINLESS LEVEH 


SLICK 50 FOR LESS. $31/BEAT ANY- 


ONE. ENERGY RELEASE, AMSOIL. 1-800- 
537-7932 (CA (408)-28-SLICK). B&J SPE- 
CIALTIES, Box 7783, San Jose, CA 95150. 

SLICK 50, WE WILL BEAT ANY PRICE! 
U.S. AUTO-TECH, 1-800-227-5425. 
FREE CATALOGUE! 


REDUCE Nighttime glare from driver's | 


side mirror! Send $5.00 to: FLS, P.O. Box 
3225, Pawtucket, RI 02861. 


AEROJET WIPERS 
THE WIPER OF THE FUTUR 


* OUR EUROPEAN STYLE NEW AERO WING WIPER 
WONT SLIP, CRACK, TEAR OR STICK 
* TWO WIPING EDGES FOR MAXIMUM CLEANING 


| * GUARANTEED FOR LIFE, OR YOUR MONEY BACK 


$15.90 PAIR * ONE $7.95 


AEROJET WIPER CORP. 
P. O. BOX 2452 
Huntington Beach, CA 92648 
TOLL FREE 
1-800-423-6689 
IN CALIFORNIA: 714-848-5151 


VISA® M/C * AMEX * MONEY ORDERS 
« NO COD. 


STOP SMOKING WITH 48+, guaran- 
teed one time engine treatment. Add power 
while you save gas, wear. Details: Pichi 11, 
2333 South Yarrow Way, Lakewood, CO 
80277. Call 800-877-2232 x4925. Anytime. 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower en- 
gine powered. Carries one man plus. Flies 
over land/snow /water. Complete plans and 
booklet. $11.95. Aero-Projects, Box 5118PS, 
Clinton, NJ 08809. 


HOVERCRAFT Plans, 3 to 160 Hp In- 
formation $4.00 (refundable). Sevtec, Box 
846, Monroe, WA 98272. 


HOVERCRAFT Plans, Parts, Catalog 
$1.00. Universal Hovercraft, Box 281, Cor- 
dova, IL 61242. 


BARTLETT FLYING SAUCER 
ULTRA-LIGHT Hovercraft Featured In 


| Documentary Film, "Force Beyond" Pow- 


ered By Ordinary Lawn Mower Engine. 
Complete Plans, Supply Sources and Photo 
Review. $10.00 (24 Hour Return). Send To: 
Herb Bartlett, PO. Box 156-5, Silverdale, 
WA 98383. 


EMPL OYMENT INFORMA TION 
EASY Work! Excellent Pay! Assemble 


‘products at home. For info. Call-504- 


641-8003 Ext. A-5068. 


GOVERNMENT JOBS $16,040 pm 


$59,230/yr. Now Hiring. Call (1) 805- 
687-6000 "Ext. R-20025 for current Federal 
list. 


OVERSEAS ... $25,000 - $75,000. Free 
Report! Em LD ae Sigs Box 19760-FU, Indi- 
anapolis, IN 46219. 


JOBS, Any State, Any Occupation, in- 
cluding Government, State, Public. Also 
Cruiseships, Tugs, Ships, Riverboats, Qil- 
rigs. Women-Men. Work month- Home 
month. U.S.A. plus Overseas. Information 
$5.00. Nationwide Employment, B223P5, 


| Central, Indiana 47110. 


FEDERAL GOVERHNMENT.IS HIRING! 
Your area & all job categories $16,500- 
$62,000/yr. 1-805-565-1659 ext. GB1235 for 
immediate response. 


OVERSEAS Jobs send resume and $7.00 
draft to: K. M. FARRAJ, Box 27001, Safat, 
Kuwait 13131. 


GREAT Income! Easy Work Assembling 


Products At Home. (501) 821-4999 Ext, 140. 


INSPECTION Find out if you Qualify, 
send $7.95 to receive a Directory Of Serv 
ice Firms and two free Guidelines of expe- 
rience and Technical requirements to: Dan 
Hall, RR 9 Box 419, Oswego, New York, 
13126. 


CLASSIC CARS 


NINE GIANT ISSUES 


(em: Bü 


Beo Dept 9917, Bennington, Vermont 05201 


SALIENT MASTER SWITCH 


Can fit post, 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 
Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 


Remove knob to stop theft and un- 


| authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


AUT OMOBILES 


VAPOR Carburetor Triples MPG. Free 
Information. H&A, R2PS, Bowling Green, 
MO 63334. 


iS It True You Can Buy Jeeps for $44 
through the U.S. government? Get the facts 


today! Call 1-312-742-1142 Ext. 4606. : 


GOVERNMENT SEIZED Vehicles from 
$100. Fords, Mercedes. Corvettes. Chevys." 
Surplus. Buyers Guide, (1) 805-687-6000 
Ext. 5-20025. 

DRUG RAID SEIZURES! Buy Dirt 
Cheap. Mercedes, Fords, Porsches, Vans, 


Trucks: Free Details: Seizures: Box 4309- 
YA, West Covina, CA 91791. 


ALTERNATOR/ GENERATOR Rebuilding 
Book. Price: Hedelund Engineering, Box 
26044, Las Vegas, NV 89126. 


26044, Las Vegas, NV 89126. 
LM to get t FREE OIL for your car. This 
rt has been used by thousands of sat- 
ed car owners. Only $1. Rodney Ward, 
3300 Oakgrove, Ft. Smith, Arkansas 72904. 


BUILD A BIKECAR 
The Amazing Mini Car You Can 
Build with Bicycle Parts! 
Electric Motor 

and Pedal 

Powered! 

|Fun to Drive! 

Easy to Build! 


PLANS $9. 95 


t SEND TO i 
mow SPORTRAN CO. 
j P.O. Box 70775. 


d PRELUDE RECUMBENT BIKE 


ee fal 
Fingertip Controls 
1 a gn Handiebars 


Aircrat Tie 
Rod Ends 


"hes Steel 
Steel or Aluminum Alog frame 
Handlebars & Tie Rod 


MORE Comioriabie and Fasier' Send to: J. BENDITT CO. 


| Seg by Siep. Niwstrated Plans! PO Bor 589 e Feasterville Pa 1047 


PLATINUM GASAVER — Granted by U.S 
Gov't Economically 22-40 percent efficient. 
Gasaver. P.O. Box 2731, Fairfax, VA 22031. 


HOME CRAFTSMAN , 


MAKE WOODEN TOYS, whirligigs, doo% 
harps, dollhouses, clocks, music boxes, 
weather instruments, crafts, furniture with 
our plans, parts, kits, sho -Catalog 
$1.00—1614) 484-4363— Cherry Tree Toys, 
Belmont, Ohio 43718-0369. 


WOODCRAFT Patterns, Windmills, 
Wells, Vanes, Whirligigs, Jigsawing. Cat- 
alog $1.00. CRAFTERS, 11840 North US 
27, Dewitt, MI 48820. 


CLOCK movements, components, plans 

epoxy, foil and art prints, door harp sup- 

plies, shaker pegs, touch tones, Bible clocks, 
videoa. transfer art, stencils—over 121 10 
items! Wholesale catalog $3.00 (credited) 
Steebar, P.O. Box 463-8, Andover, NJ 
07821-0463. 


KITES 


rKITES 


i FREE COLOR CATALOG 
Choose from over 100 kites. 
Many unusual & innovative designs 
& Call or write for your catalog today! 
i Into The Wind - (303) 449-5356 i 
1408-P Pear! St., Boulder, CO 80302. 
D dd D E E E E ee 


BOOMERANGS...INCREDIBLE RE- 
TURNS! World's Best Hi-Tech Designs. 
Free, Illustrated Catalog. Amazing! 
Boomera erangMan, 1806-2 N. 3rd, Monroe, 
LA 71201-4222. | 


CHES... 
a Housesoliigs Diggi ax dome ui ail bimesi 
* Jumping es * Gun Shy * æ Sit è 
"*r s Chewing id R Over Rang Bulg a dien * SeM Control 
z cri art f P on s * Fetch 
* Bitin usting a s Drop 
F a Show 


b ON TV with: Barbara Walters, qs Dick Cavett, Art 
Linklatter, Merv Griffin ARTICL SPORTS AFIELD, 
= . AMERICAN FIELD, TIME MAGAZINE, TV GUIDE, HUNTING 
y DOG, WALL STREET JOURNAL and others 
A science engineering breakthrough! A set of unique 
; wn -&ound makers that condition dogs incredibly 
ast. Small. Used from the palm of the hand. Near 
ypnotic control, even at a distance. No leash 
needed. Novices become experts. This new 
discovery is a learning-sound catalyst that teaches 
* ‘direct to the dog s mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! Dogs 
simply don't fight it. Tunes in, makes them want 


to please you. Unequaled loyalty-bonding. Same 
instruments and system (the Dr. Miller patents) 
dispensed by veterinarians for dog behavior. Now, 
p housands of salistied users in U.S. & foreign lands 


From $25 ta $175 


FREE catalog 


| DOG-MASTER SYSTEMS 
493 Wilshire, Box 1250, Agoura Hills, CA 91301 
A Division of Environmental Research Labs. Copyright € 1083 


"o 
AMERICAN Water Spaniels | pe In- 
formation. Snapshots. BOVAE'S, Plainfield, 

) 335-6984. 


» WI 54966, (715) 


AVIATION 


HOBBY HELICOPTER. Ultralight single 

, Seater. Simplified construction— Motorcycle 
ingine. Brochure $5.00. POLYNOVA, Dept. 
PS, Saint-Remi, Quebec, Canada JOL 2L0. 


* ^ BACKPACK HELICOPTER Information 
$5.00. Flight Video $20.00. Plans Available. 
Robin Rotors, Box 187, Rapid City, MI 

* 49676. 


| sur Sua 7 "CE ICOPTER 


SIMPLE, LOW-COST ASSEMBLY 


La 


mcd $14, 35 S 
al THE 
Helicopter Experimenter's 
_ Only $11.95* aerate 


infa: $5 
pr free with 
orders! 
oe SPECIAL! * 

Both Hooks: Mua £15.95! 
$. fudi lul Bs. cove, i E 
PO. Box 50-A 
Hinr nb MD 21134 


| =J -523. 8386 


*TAKEOFF & LAND ANYWHERE* 
*CRUISE AT 140-150 M.P.H. 


LEARN | MORE ABOUT THIS REMARKABLE 
NEW KIND OF HELICOPTER! 
EPAL Ko T E "n Ww DRA WINES 


p * r. ew rr 
: COMPA ETE A FO VO IN a 2t 0 

7 AL AEE L HOTTY PE 
e An ix 


"t TUAE | FLIGHT 
PEL * ORDER LE I HEMS A F5 T] Sf OLE 
| CREDIT CARD HOT- LINE - 1-900-283- A080 EXT. 870; or| 
Please send check or money order (im U.S. funda) drawn on a l 
U.S. bank only. No COD's. Overseas orders add $5.00 postage. 
A Calitornia residents add 7% sales toc. Allow 2 to 4 weeks. 
| | l'm interested in the lollowing when they become availabie: 


] Construction Plana Haomebuili Kit RC Model 


EB OSHIER 


— ier hr FON CX Le) (as 


334 State Street, Suite 106, (Dept. PST) Los Altas, CA 94022 


ALTERNATE ENERGY 


' T FREE HYDROGEN FUEL and Oxygen 
Generator uses Water and Solar Ge ls. 
| Plans and Kit $12.00. Prairie Power, Box 
Ve / 8291, Edmonton, Alberta, T6H  OLO, 
Canada. 
ee 


SOLAR CELLS 


If you want Solar Electricity at the Very Best 
Prices, send$2 (Refundable)forourcatalog 
of New & Surplus Solar Electric panels, 
cells. inverters, controllers, books, and 


related technology forindependent power. 
APPLIEDPHOTOVOLTAICS 
Box 2773. Staunton. VA 24401 
"Bringing thecostof Solar Electricity down 
to earth." 


200 UNCONVENTIONAL ENERGY 
TECHNOLOGIES! AMAZING DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


FREE ENERGY! Fuel-less Motors and 
Generators! H& A, R2EPS, Bowling Green, 
MO 63334. 

VACUUM 25'Hg Readily available unlim- 
ited inexpensive source $5.00. Future, 6213 
Palmview Ct, Tampa, FL 33625. 


SOLAR POWERED BATTERY CHARG- 
Ens 1.5 to 12V Catalog $1.00. Stalco In- 
ternational, 719-B 5. Limestone, Spring- 
field, OH 45505. 


ALL TERRAIN VEHICLES 


| BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


models 


(el years-old and over, Please; 

Call Toll-Free 1-800-255-2511 
| NY and Alaska 716-855-2226 Collect 

Canada Toll-Free 1-800-338-0012 


Recreatives [ndustries, Inc. 
60 Depot Street, Buffalo, NY 14206 


ASTRONAUTICS 


SPACE/TIME CONTROL TECHNOL- 
OGY! AMAZING DATABASE CATALOGO! 
$2: REXCO, BOX 1258, BERKELEY, CAL 
94701 


COMBUSTIONLESS ROCKET, 250 feet 
300 MPH, Make from common materials. 
Complete Plans $6.50 Catalog $1.00 (RE- 
FUNDABLE), HYDROFLITE, 6065 East 
Encanto, Mesa, AZ 852095. 


KJV EZEMIEL 1:16 Key to saucercraft an- 
tigravity propulsion. Illustrated pamphlet: 
$5.00—Jack Thurmon, P.O. Box 813, Col- 
legedale, Tenn. 37315. 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN 
AN EVENINGI 


WORKING MAALE d i enit ig CAN 
MAKE. TOURSELF tram aerae fed! e etes Iu Mas 


Send $2 0 to 
Dept PS 9 mi TELEFLITE CORPORATION. 
11820 Kiteheng Ši., Moreno Valey. CA 92387 


PLANETARIUM IN 
YOUR POCKET 


The COSMIC" is a portable, hand- 
held, easy-to-use star guide ina scope- 
like shape. A microfiche star map 
shows and labels all the stars above. 
Instant adjustments for date, time and 


latitudes. $25 + $1.50 S&H. 
SARUT, 107 Horatio St., NYC, NY 10014 
Call: 800 3456404 * VISA & MC 
Write for catalog. 


DO IT YOURSELF 


PICKS UP A WHISPER 50 FEET AWAY | 
The model WAT-50 miniature FM transmitter | 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 


Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 


DECO INDUSTRIES 
BOX 607 

BEDFORD HILLS, NY 10507 

914-232-3876 


26,800 CATALOGS listed. Sources For 
Anything! $5.95 Catalogs. Box 92452X, At- 
lanta, GA 30314. 


LASERS, from $40.00 write MWK In- 
dustries, 9852 W Katella, Suite 340PS, An- 
aheim, CA 92804 or call 714-956-8497. 


AMIA ZIAN 
SCIENTIFIC & ELECTRONIC 
PRODUCTS 
PLANS — Buc Yoursel—All Parts Available in Stock 
* LC7—Burning Cutting COs Laser . TES ^ " 
+ HUB4— Portable Laser Ray Pistol . 
* T0C7—3 Separate Tesla Coil Plans to 1.5 MEV e 00 
* 10G2—lon Ray Gun 10. 


* GRAT— Gravity Generator en RE Rate 
- EMLI—Electro Magnet Coil Gun/Launcher.... 8.00 


KITS With All Necessary Plans 


*| * METJK—FM Voice Transmitter 3 mi Range... 59.50 
* VMPM7K— Telephone Transmitter 3 mi Range 49.50 
| * BTC3K— 250.000 Volt 10-14" Spark Tesla Coil — 249.50 
« LHC2K—Simulated Multicolor Laser ... 44 50 
+ BLSTK—100.000 Watt Blaster Defense Device sd = 
* NIG7K-—Negative lon Generator Kit... 
: PSP4K— Time Variant Shock Wave Pistol ..... .. id i0 
+ STAIK—All New Space Age Active 
Plasma Sar... as cc 39 50 
- PGSK— Ptasma Lighting Globe Kit . . 49.50 
- SDSK— See in The Dark Viewer Kit 199.50 
ASSEMBLED With Al Necessary Instructions 
» BTC10— 50.000 Volt-World's Smallest 
MR DO a e A 54.50 
- LGU40—IMW HeNe Visible Red Laser Gun — 249.50 
+ TAT30—Auto Telephone Recording Device . 24.50 
: ITM10— 100.000 Volt 20° Attective Range 
HEPES cases caes uut caet u cae 99.50 
» LISTIO—Snooper Phone Infinity Transmitter. 169.50 
CINA Pain Field Generator | 
Multi Mode ........ tition’, | 


+ Catalog Containing descriptions of above plus 
hundreds more available for $1.00 or included free | 
with all above orders. 


Please include $3.00 PH on all kits and products plans | 
are postage paid. Send check, MO, VISA, MC in US 


funds. 
INFORMATION UNLIMITED 
P.0. BOX 716 DEPT. P8, AMHERST, NH 03031 


SOLAR, GREENHOUSE, AND ENERGY 
SAVING PRODUCTS CATALOG! 60 pages. 


| Order from one expert source. America's 


largest energy saving mail order house! 
$1.00 postpaid. Solar perpen ts Cor- 
poration, Dept. PS, 121 Valley St., Man- 
chester, NH 03103. ` 


TELEPHONE LISTENING DEVICE 


Record telephone conversations in your office or 
home Connects between any casseile or lape 
recorder and your lelephone bne Starts auto- 
maticalhy when phone i$ answered Records both 
sudes of conversanon Stops recorder wher 
phone i$ hung up 


EACH Ow oc vail 


Super Powerful FM TRANSMITTER 
Many hmes mom powertul than ofer transmitters 
Transmits up io mile 10-any FM rado -Easy to 
Assemble KA - up to 9V battery (no! mci ) 
For catalog of Transmitters. Voice Scrambiers and 
otter 5peculty tems, enclose $2 QU to USI Corp 
Call 407-725-1000 or sand $19.95 + $1.00 
shipping per itam to: USI Corp., PO Box 
PS-2052, Melbourne, FL 32802 COD’ OK. 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
REFILL IT | canon" COPIERS | 
LASER PRINTERS 


Do it yourself 
it S easy 
Compiate hil iede 


SAVE OVER 80% 


MORACK 
ai ba Order or Information 
vati (312) 598- 0580 


* einen a 
INSTRUCTIONAL 
VOED TAPE 


$45. oo 


Build Your Own 


SANDBLASTER 


Earn up to $40.00 per hour removing rust and paint from auto 
parts, farm equipment of any metal surface This portable unit 
removes rust! and paint at a rate of one square foot per minute 
continuDbusly and is buit from common inexpensine materials 
Simple step by step quide shows Aow tà convert a VB engine 

inta a powerful 4 cyl engine - 4 cy! compressor combinabion 
Mo complicated machine work Money back guarantee af not 

completely satisfied 


Send £15.00 plus $1 00 handling ta 


DESIGN PUBLICATIONS 
PO Box 102-5 
Columba, I 62236 


START YOUR OWN BUSINESS | 


Complete course, clearly written with pnotos and 
diagrams. 140 pages. Everything you need to know; 
where to order wholesale materials, how fo earn 
while you learn. How to set up your shop. 
Postpaid $44.00 (US). Visa okay. Write for details 
NEON: Peter Horsley Publications 
115 Riverbirch Cres, SE, 
Calgary, AB Canada T2C 3M1 


SURVEILLANCE 
TELEPHONE 
This $ a normal functioning 
telephone! EXCEPT it has a 


bullt in monitor 


secret b 
Only YOU can call and monitor all conversations. using 
a secret code, and never be detected! Range Unlimited 
$175.00 — & month Warranty — Phone Tap Catalog $3.00 
LISTEN ELECTRONICS, 603 Elgin, Muskogee, OK 74401 
1-800-633-TAPS 


BUILD YOUR OWN SWINGSET. Com- 
lete Line of Accessories for Your Home 
roject. Free Brochure: Back Yard Cre- 

ations, PO Box 426, Hubbardston, MA 
01452. 


200 SUPPRESSED /DORMANT IN- 
VENTIONSI RARE INFORMATION DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


SUFNVEILLANCE-COUNTEFRSURVEIL- 
LANCE! Guaranteed Lowest Prices! Huge 
Catalog $5.00 (Refundable). PROTECTOR, 
E.O. Box 520294, Salt Lake City, UT 84152. 


DETECTION - Surveillance, Debugging. 
Plans, Kits, Assembled Devices. Latest 
High-Tech catalog $5. Detection Systems, 
2515 E. Thomas, #16-864A, Phoenix, Ari- 
zona 85016. 


MICA FM TRANSMITTERS, books on 
building wireless and remote listening de- 
vices, night vision equipment. Catalog 
$2.00. EPSILON CO., PO. Box 291513, Los 
Angeles, CA 90029. 


EXPLORE THE UNKNOWN! Psychic 
Test Kit, $3.00. Sterling Enterprises, Box 
1151, Clovis, NM 88102-1151. 


QUARTZ CLOCK MOVEMENTS and 
supplies! Low Prices! Yankee Ingenuity, Box 
1135, Altus, OK 73522. 


SAVE THOUSANDS Our Surplus Insu- 
lated Glass Builds SUNROOMS, GREEN- 
HOUSES, HOMES! Catalog $2.00. ARG- 
TIC, Rt. 1-PS, Hammond, 54015, (715) 
796-2292. 


CURUED GLASS ——BENDS for China! 
curio cabinets, also insulated units—send 
attern for estimate. Amark Glass, 2291 
ast 28th Street, Brooklyn, NY 11229. 
Work guaranteed, 
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DO IT YOURSELF (Cont) 


NEW HE NE 
LASER TUBES $35 


Dealer inquiries Invited. 


Free Catalog! 

MEREDITH INSTRUMENTS 

| 6403.N. 59th Ave. © Glendale, AZ 85301 « (602) 994-9387 
i "The Source for Laser Surplus" 


REVERSE UTILITY METERS-PHONE 
PHREAKING - HACKING - UNUSUAL 
PUBLICATIONS! Catalog $1.00-Alterna- 
tives, Box 4P, Carthage, TX 75633-0004. 

VOICE Disguisers! FM Bugs! Transmit- 
ters! Phone Snoops! Bug Detectors! More! 


Catalog $1.00: NDI ELECTRONICS, 
Box 25647, Tempe AZ 85285-5647. 


Making. VHS $29.95 S/H 


ARROWHEAD 
$3.50. Commons, Box 5012-PS, Central | 


Point, OR 97502. 


GET ALL FREE OFFERS EASY! send $1. 
Pn pem 2640 N. Castro, Tucson, AZ 


HARDWOOD FLOOR REFINISHING 
GUIDE Spectacular results $10.00. MAC- 
DOSES D, P.O. Box 549, Ossining, NY 
1 


PROTECT YOURSELF! Scrambler 
Phones, Transmitter Detectors, And Now 
Fax Encryptors! Catalog $3. 00 (Refund- 
able) DIVERSIFIED WHOLESALE PROD- 
uis PO. Box 1275-PS, Redondo Beach, 


CENTRAL VACUUM SYSTEM using 
ShopVac. Send $4.00 for complete informa- 
tion. Ridan Products, P.O. Box 35191, Min- 
neapolis, MN 55435. 


PLANS $10.00 Pool Heater Under rm 
Shaulis, 604 Bedford, Morris, IL 60450 


$3.34 PLANS! Plasma Globe, Levitation 
Saucer, Bionic Ear, Holograms, Projection 
TV, FM Transmitter. $5.00 each/ALL 
$20.00. Access, Box 94, South Milwau- 
kee, WI 53172. 


PLA STICS 


CASTOLITE Liquid Plastics. Crystal 


clear, colors. For casting, embedding, coat- 
ing, DOTEM ME repairing and reproduc- 
ing with our Mold Making Supplies. Cata- 
log $2.00. Re DEAT ey DEB 89L/PS, Box 
ded Woodstock, IL 6009 


CLEAR LUCITE display boxes, build 
your own, lucrative business, complete i in- 
structions with marketing plan, only $9. 
MANDIR, RR 2, Box 1065, Sanger, TX 
76266 


MONEY MAKING OPP. 


EASY Work! Excellent Pay! Assemble 
peochucta at home, Call-504-649-0670 Ext. 


START a SUPER PROFITABLE BUSI 
NESS from scratch, FREE Subscription to 
Opportunity Magazine tells how. Write Op- 
portunity, D “chy 44, 6 N. Michigan, Chi- 
cago, IL 606 


SAVE FORTUNE! Car insurance SE- 
CRETS your agent never told! GUARAN- 
TEED! FREE details. Eagle, Box 357-P59, 
Fairview, TN 37062. 


EARN EXTRA MONEY! Reports show 
how. Complete list write Fireside, 466 S. 
Kayenta, Cedar City, UT 84720. 


EASY MAKE $100.00 EVERYDAY. Plan 


and 15 formulas send $2.00 large self- | 


addressed stamped envelope to: Thrifty, 
Route 1, Box 453D, Myakka, FL 34251. 


MAKE BIG MONEY 
Make Big Money Working For The Airlines. 
Become an Airframe and Powerplant Me- 
chanic! lify and Pass Your EA.A. Exams 
With All Three of Our Books. $5.00 each 
plus shipping $2.00. Guaranteed to Pass 
or Your Money Back. Send Orders To: Cen- 
CS OMNEM, P.O. Box 100, ColdBay, AK 


RAISE $200,000 In 24 Hours! Success 
Guide Shows How. Free Details. Hancocks, 
du HT. Suite 132, Burlington, Ont. 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri, 
61R dane, NY 10014. (212) 929-2293. 
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MAILING LISTS 


Adhesive Labels—Hot Line Opportunity 
Seekers, 200/$10.00; 500/$15.00, 1000/ 
$25.00. Others Advon, Drawer B6, Shelley, 
ID 83274. Visa/MC/AmEx. 1-800- 
982-3866. 


NEW NAMES DAILY! IMMEDIATE 
SHIPMENT! Guaranteed Opportunity 
Seekers. Adhesive lables. 200/28; 500/$11: 
1,000/318; 2,000/$29; 5,000/359. QUALITY 
LISTS, Box 1305-CW, Seaford, NY 11783. 
VISA/MC/COD. 800-356-6392. 


FIRST ORDER “TRIPLED FREE"! Op- 
portunity seekers! Computerized, adhesive 
bels. 200/$8; 500/$14; 1,000/$25; 2,000/ 
$39: 5,000/$75; 10,000/$139. LIST-MAS- 
TERS, Box 750-WK, Wantagh, NY 11793. 
Visa/MC/COD call 800-356-8664. 


FAX NUMBER LISTS! Includes: company 
name, address, FAX number, and other info. 
100/$10, 200/$15, 500/325. JUST THE FAX, 
P.O, 230, Bayport, NY 11705, (516) 472- 
6992. 


BOATS, INBOARD/OUTBOARD 
MOTORS 


' — Powerboats — Sailboats — 
Houseboats — Rowboats — Hydroplanes 
— Tunnelhulls — Duckboats — Canoes — 
Kayaks — Dinghies — SUPPLIES — 
Epoxies — Fiberglass — Foam — SEND 
FOR GIANT 


$3.00 ($5.00 airmail)—Book "Amateur 
Boatbuilding" $6.00—CLARKCRAFT 16- 
S Aqualane, Tonawanda NY 14150. 


BARGAINS... All Sizes... $2.00 Han- 
dling. Scott MeCulloch pes. Electra 
Marine, 610 Merrick Road, Lynbrook, New 


York 11563. (516) 599-3003. 


BOAT PLANS—PATTEANS—KITS— 
For Home Builders. Hundreds of Proven 
designs — 7'/55' — Hydroplanes — Canoes 

ayaks — Rowboats — Duckboats — 
Dories — Bassboats — Sailboats — House- 
boats— por enera ponies and simple 
Stitcheng Tremendous savings! ie pee 
DESIGN BOOM $24.00 airmail ($3.00 slow! 
mpeg 9152 Rosecrans, Box 1804/P5 9J, 
Bellflower, CA 90706. 


FOR THE HOME 


BUY CARPET & VINYL DIRECT. 
Savings to 80%. Name brands. Shipped Di- 
rect. FREE QUOTES/SAMPLES. JOHN- 
SON'S CARPETS, Dalton, GA 30720. 1 
(800) 235-1079: Georgia (404) 277-2775. 


SAVE Thousands! Shorten Loans By '. Do- 
It-Your-self Mortgage and Loan Reduction 
Kit. Send $4.95 to: R.J. Niles Mortgage 
Consultant Service, PO. Box 2846, Dept-2, 
Carson City, NV 89702. 


ENERGY SAVING 


ATTENTION: RUN AIRCONDITIONING 
CHEAR. Simple secret methods SLOW - 
STOP - HEVERSE electric and water me- 
ters. FREE DETAILS. Stamped envel 
American [Information Network, Box 995! 4- 
PS, Troy, MI 48099. 


(SAVE) Up to 50% on your r bills. Easy 
to understand illustrated booklet. $6.00. 
Ue Facts, FO. Box 2643, Bartow, FL 
PII ü. 


REAL ESTATE 


ABANDONED PROPERTY! Information 
$1.00. Ridgehaven, PO. Box 849-PS, Glen- 
ellen, CA 95442. 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel Ave., Sherman 
Oaks, CA 91423. 


YOUR DREAM IN COLORADO 

Build your cabin from your own trees. 
Create a pond from Crystal Clear Water. 
Harness Solar Energy from over 300 days 
of unclouded sky. 35 Acres from $27,900. 


| Low Down—Easy Terms. Free Brochure 
| —Call Today 1-800-383-0583. Patten Land 
| of Colorado Corp. 


NORTHERN IDAHO. 5-10-20 ACRES. 
Beautiful Northwest forest and lake coun- 
try. Hunting, fishing, recreation, retire- 
ment. Hundreds of parcels. Easy terms. 
FREE brochure. NATIONAL ASSOCIATED 
PROPERTIES, 1111-PC Sherman, Coeur 
d'Alene, ID 83814. (208) 664-8161. 


MONTANA 


| Trees, Creeks and Wildlife, 20 QUALITY acres 
{and up). close to Yellowstone Park. starting at 


$7,450. Easy Owner Financing. Guaranteed Ac- | 


cess. Warranty Deed, Insured Title. Free Brochure. 


Rocky Mountain Timberlands 
333 Haggerty Lane @ Dept. PS, PO. Box 1153 
Bozeman, MT 59771-1153 @ (406) 586-8088 


1-800-777-9958 


Call Tall Free 


M Ol N T A NA A LA AN D 

NOTOOLS OR ASSEMBLY REQUIRE D | 

* 20 Acres & up * Easy Financing | 
Prices start at $12,900" 

You'll be proud to show your friends | 

Call today 

1-800-252-5263 
Yellowstone 


FLORIDA'S WEST COAST, Lots $4,000 


up. Map-Brochure, Englewood Realty, 
1-800-842-1962. 


GOVERNMENT HOMES from $1 (U re- 
pair). Delinquent tax property. Reposses- 
sions. Call 805-687-6000 Ext. GH- 20025 for 
current repo list. 


TOOLS & MACHINERY 
LATHES 


* Sian ING AT $120 
*HMLLS * EIAS + BOOKS 
* PRECISQON. INSTRUM N17, 
* DCAPALDG $2.0 

3 (1000 af item 


‘CAMPBELL TOOLS| 


COMPANY 
2100.P SELMA ROAD 
SPRIMCKIELO, OW 45505 
5| £- F-85652 


“SHARPENERS REPORT’ Monthly 
Newsletter. Tp Sources— Used Equip- 
ment. FREE Brochure. SKOG Company, 
DEDE. PS9, PO 22559, Minneapolis, MN 

24 


4 METAL Cutting Lathe $114.25. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Suppli ies. 
Free Literature. Pyramid Products, pt 
M, 3736 South 7th Avenue, Phoenix, 
85041. 


P LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


Box 536-PS Hurricane, WV 25526 304-562-3538 
Cnimat* Compact + Maximat * Myford + 5herline * Ailas * Jet 
REPRESENTATIVES OF MANY MANUFACTURERS 


Toll Free Number For Orders 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable). Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


BUSINESS OPPORTUNITIES 


$1.00 POUND From "Junked" Tires! 
| (Send Stamp! LaVallees-286, Oxford, FL 


32684. 


RECONDITIOM BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information. Battery Outlet, Box 
3300-S, Hickory, NC 28603. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 

hc Mellinger, Dept. C269C, Woodland 

California 91367. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable. Free details Bumper, POB 
279LLLC), Tampa, FL 33622. 


RECYCLE METALS. NO, NOT BEER 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsby's, Box 1214, Franklin, TN 
27065-1214. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
PO. Box 5320, Sevierville TN 37864. 


ADVERTISE free in 507 Magazines. 
oe .00. Directory, Box 11W, Atlanta, GA 


~ MAKE $7,000 monthly as Loan Broker ^ 


without investment/experience. Financial 
Box 3578-Y, Anaheim, CA 92803. -4x 


LY INCOME! Easy 
Moneymaking Plan. No Investment. Mce- 
Dowell, Box 5529-Y, Diamond Bar, CA *à 


| 91765 


ALUMINUM SCRAP — Recycle Yourself * 
—MAKE UP TO $25.00/POUNED FREE 
Information: Industrial - PS99, Box 127,.. 
Alexandria Bay, New York, 13607. 


MAKE BALLOON ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC* T 
TIONS: Funnyman's—PS99, Box 250, Al- 
exandria Bay, NY 13607. r 


$392.00 FROM Square Foot Pl 
(Huge Demand), Revealing Proof $1.00 ( Re- 
fundable!, Woodins, Bridgewater, Mass. 
02324-2299. 


TAKE Catalog Orders. We drop-shi 2959 " 
best-sellin Beca p products. (owes 
below wholesale prices. Immediate deliv. 
ery. Spectacular home business opportunity. 
Free Book. SMC, 9401 De Soto Ave., Dept. d 


4 


28-08, Chatsworth, CA 91311-4991. 


mat eme nent nesta Bi EE 
PIANO TUNING PAYS: Learn with ap- 

proved home study course. Diploma, 
anted. American Tuning School, 17050 
elfer Dr., Morgan Hill, CA 95037. 


SCWL Subliminal Tapes Wholesale* i 
Write: Life Enhancement, 811 Moulin, Mad- 


ison Hgts., MI 48071. T 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP 4 
2036 Montrose, Chicago 60618. 


$1I000's WEEKLY. Free information” 
Stamped envelope: Progress, Box 93248, 
Los Angeles, CA 90093. 4 
— TH 


$10,000 MONTHLY Taking Photo- 
graphs at Home! Call recorded message: 
(303) 674-8155. 


$40,000 ON V3 ACRE! New hydro- 

nics—inexpensive, pleasant, Facts 
‘ree information. Planter's, "Box 1214, * 
Franklin, TN 37065-1214. 


battle cire ira Mehdi otii brune S i NN qe 

CLIP NEWSPAPER ITEMS. 23-$30 
each. Free Details. Enterprise, Box 3128-Y, 
Anaheim, CA 92803. 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. Fre ** 
Details. Gold, POB 24986 (LLC), Tampa, 
FL 33623. 


$6500 WEEKLY mailing ads. Admailers 
Associates, Box 51063, Durham, NC 27717. 


NEW! GROW EXPENSIVE PLANTS. | 
SELL FOR 2,000% PROFIT. Free infor- 
mation. GROWBIZ, Box 306-88, Seminary, 
MS 39479. 


UNDREDS weekly easily. No Expe v 


PROVEN products. Spare Time. No Ex 
rience, Free information. IEC, Box 2227 


Silverdale, WA 98383. | w 
NEED MONEY? Free Grants, Signature 

Loans, Business Loans. Write Action: T-N a 

Box 5499, Diamond Bar, CA 91765. s 


MAKE Rubber Stamps. Highly Profitable k 
Business. Free Details. Stamper, POB 
22809 (LLC), Tampa, FL 33622. 


$97,500 YEARLY "hidden" in your coris*-« 
ter? Yes! (Free! report: Simpson, 771 PS, 
attle Ground, Washington 98604-0771. 


SCREEN Print T-Shirts. Inexpensive we 
kits. Free Details. "T-Printer"^ POB 23991 
(LLC), Tampa, FL 33623. Re 

Let The Government Finance your — 


new or existing small business. Grants 
/loans to $500, yearly. Free recorded 


| message: 707-448-0270. (JG6) 


TAKE PICTURES for profit. Camera Ver- @ 
tures, Box 771, Lamara, CO 81052. 

DRUG RAID SEIZURES! Buy dirt cheap. ^ 
Cars, houses, boats, computers, furniture. 
Free Details: Seizure: Box 4309-YD West 
Covina, CA 91791. "d 


à MECHANICALAY minag pean 
esirin rofits operati | 
Small Manufacturing Puliness Without In- | 
vestment write: Businesses-P, C.S 9008 


Baldwin N.Y. 11510-9008. = | 


GET PAID for mailing letters! Write: 
PAASE-PUA4, 161 Lincolnway, North AG. 
rora, IL 60542. :] 


$300 A DAYI Taking Phone Orders. 
le Call You. 304-776-5671 Ext. L49. 244 
Ours. 


ORNAMENTAL... | 
CONCRETE & PLASTER PRODUCTS 


Moke you f qw Aube 

molds, create useful oad 

pmarmental p oducts , 

rignt in your own Dock yard! Wa 

Save hundreds 555 Highiy- ee 

promowe Business or hoboy. = ; 

MANUAL: 510.95 POSTPAID re * Ee MAK 
BRINCO DEPT PS-9 


M BOX 1097. HESPERIA. CA 32345 cae Pe F 


RICH in mailorder, Be your 
own boss, but DO IT RIGHT! 
Millionaire shows you how. 
FREE information promptiy. 


RICHLYM PRESS, Box 10430-PiS 
Santa Ana, CA 92711 


Our Guide Lets YOU Decide How | 
To Make A Little Extra Money 1 
Or Get RICH. Many Different 

Low-Cost, Low-Risk, High-Profit | 
Businesses. Something For Everyone! i 


SEND $9.95 TO: SUMMIT | | 


Box 750062-PS, Dayton, OH 45459 


$225 DAILY "CHROME PLATING" 
Auto Parts, Motorcycles, inexpensive, easy, 
(Free) information: Chrome, Box 2285, 

5 Waldorf, Maryland 20604. 


| " HYDRAULIC JACK REPAIR MANUAL 

AND CATALOG $10.00. HYDRAULIC 

. ,PARTS SUPPLY, BOX 4157, BROWNS- 
VILLE, TX 78523-4157. 


PUBLISH vour own newsletter. Big prof- 
*its. Airmail $1.—(refundable). SPI Special 
Publications Inc., Dept. A018, P.O. Box 14, 
CH-8197 Rafz/Switzerland. 


MAILORDER OPPORTUNITY: Start 

a profitable home business without experi- 

ence or capital. Information free. Mail 

Order Associates, Dept. 477, Montvale, NJ 
07645. 


| 
ING ACADEMY, 251 D J PIANO TUNING ACADEMY, 281 D Ger- 
mania, a A dinbntp. AR 72002, fe infor- 
mation. 
| READ BOOKS |. READ BOOKS for pay! $100 a title. pay! $100 a title. 
"Write: PASE-GR5, 161 Lincolnway, North 
Aurora, IL 60542. —  —  ć  <ž  <ăž  <ě IL 60542. 


— FEAR Causes Huge Spending Frenzy You Huge Spending Frenzy You 
Need It It Too! Enterprises, 1115 Fayette, 
"Vicksburg, MS 39180. —  ć =ć =< MS 39180. 


SELL MONEY! Become a loan broker. 

x ree details. Financial Planning, Depart- 

ment PS-217, 210 5th Avenue, New York, 

NY 10010. (718) 768-6803, extension 200 
-9 24 hours). 


MILLIONAIRE Mailorder Expert Reveals 

P us -Making Secrets. Exciting, Hour Cas- 

sette $1.00. Melvyn Powers, No. Hollywood, 
CA 91609. 


D ———— —M—— MM ——— 
MAKE BIG MONEY REPAIRING WIND- 
SHIELDS AND plate glass! Up to $75,000 
arly! Call TOLL-FREE USA & Canada: 
1-800-321-2597 for valuable demonstration 
video and FREE report. Glas-Weld Systems, 
=- Box 5755-C-9, Bend, OR 97708. 


FREE REPORT reveals how a young 25 
year old makes Huge Wads of money, o 
ating a unique home business, right from rom 

his kitchen table. World Imports 100,000 
CEN -2, PO. Box 139, Sterling Virginia 
1 


* LEARN THE SECRETS OF GREAT 
WEALTH! SEND $12 TO VOYAGEUR EN- 
JERPRIZES, BOX 29015, NEW OR- 
-*“_EANS, LA 70189. 


$15,000 MONTHLY INCOME! Easy 

moneymaking plan. NO INVESTMENT. F1- 

nancial, Box 1150-PS, Fort Washington, Pa. 
g19034. 


EXTRA CASH! High profit home busi- 

esses that work. PROVEN SUCCESS- 

L. Free details. M & I Enterprises, 37 
North St., Methuen, MA 01844. 


^ * STARTING YOUR OWN SUCCESSFUL 
BUSINESS. rr tarsi fal to Oppor- 
„tunity Magazine tells how. Write Opportu 

= nity, Dept. R43, 6 N. Michigan, C eano, 
IL 60602. 


To” kit $5.00. Consulting 5 


UNLIMITED $$ IN EXPLOSIVE FIT- 


NESS INDUSTRY! FREE INFORMA- 


SUPER PROFITS at home! $20,000 
MONTH. Free information: Alexander, 
PS1-1330 Cheal P1, Cobblehill, BC VOR 
1L0 Canada. 


$5,000 WEEKLYI Guaranteed income. 
FREE: Insiders Guide to Unclaimed For- 
tunes. Paragon, 2301C Central, Dept. 468, 


Bedford, Texas 76021. 


$200 DAILY with PVC Furniture! Easy, 
fun homebased moneymaking. Free report: 
PVC, 771P5, Battle Ground, Washington 
98604-0771. 


HUGE PROFITS! Work 1 hour per day! 
A legal, ae immick system guaranteed. 

Free Report. Send stamp to: D&A, Box 
207-S, Jamaica, VT 05343. 


THIRTY THREE business ideas $1 (re- 
fundable). F & L Wholesale, 5112 N. Mac- 
Arthur, Oklahoma City, OK 73122. 


$360.00 DAY: Semi-Automatic Con- 
crete Block Machines. Send $29.95 for Full 
Color VHS VIDEO of Entire Operation, All 
Information to get Started, Refundahle. 
(OUR 34th YEAR!). Carlayne Mold Com- 
any, Route One, Box 3740, Rapid City, 
uth Dakota 57702-9723. 


101 EASY BUSINESSES! Start yours 


| now! Free details. Positive Directions, 


10378 Fairview, Suite 227H, Boise, ID 
83104. 


$100,000 + YEAR! Easy Revolutionary 
New Breakthrough. Powerful Free Details. 
DSS, (800) 242-6660. 


FREE $10,000 GRANT. Billions given 
away, any purpose regardless of credit sit- 
uation. Never pay back. Free details (619) 
280-5050 ext. 44T. 


FREE $1,500 MERCHANDISE CREDIT. 
Exclusive platinum card, no one refused. 
Na security deposit, no annual fees. $10,000 
credit line. (619) 280-5050 ext. 3CA4T. 


HOT OPPORTUNITIES: 100 NEW, prof- 
itable home businesses revealed. Free in- 
formation. Business Publications, 304 
Newbury St., Suite 362, Boston, MA 02115. 


| EARNED $5,000 MONTHLY Rentin 
TVs from my house part time. I invested 
$300. Confidential Report $10.00. Glen, Box 
14612, Savannah, GÀ 31406. 


OWN your own business raise sunken 
concrete instead of replacing, relatively 
no competition. 10,000.00 investment in- 


| cludes equipment and training. Can make 


50,000.00 first year. (815) 332- 9664. 


GOLD SECRETS. Low cost refining. Ini- 
tial information $15.00 (refundable). SASE. 
ARCADORAMA. 6307 Handsome Lake, 


| San Antonio, TX 78238. 


T-SHIRT PRINTING MACHINES. We 
sell professional single and multi-color 
screen printing equipment. Inexpensive, 
Free Brochures. Catco, 12086-P5 NW 25th 
St., Coral ee FL 33065. 


NO CAR PAYMENTS FOREVER! Drive 
Luxury Cars! You Tl feel fee] FREE and become 
VERY RICH. FREE Information. PacPubs, 
3950 Mahaila #522-PS1, San Diego, CA 
92122. 

INCOME DISCOVERY! Famous Scien- 
tist Reveals High Income Discoveries Any- 
one Can Use To Achieve Wealth. Free Facts: 
Discovery, PO. Box 7607, Chicago, IL 60680. 


$$$HIGH-PROFIT Mail-Order Business. 
Free information: J.K. Park Company, 1041 
State Street, #20-B1, Atlanta, GA 30318. 


HIGH Profit! Immediately Guaranteed 
Send $3.00 to: Bourda Publishing, 4212 San 


Felipe #300, Houston, TX 77027-2902. 


MAKE THOUSANDS A MONTH BUY- 
ING AND SELLING USED CARS IN YOUR 
SPARE TIME FROM HOME. Send $9.95 
to: JER-ETT Enterprises, Ine., 42372 West 
95th Street, Oak Lawn, Illinois 60453. 


PET-SITTERS NEEDED! ... $265 weekly! 
LET US HELP Free facts. Pets! Rt. 1 Box 93, 
Smithfield, NC 27577. 


EARN Up to $3500.00 (or more! per client 
from your own Consulting business! "How 
rvices, Box 206, 
East Grand Forks, MN 56721. 


RADIETHESIA offers unique, interesting, 
rofitable CAREERS. See KDUCATION 
NSTRUCTION. 


seeds. Fantastic money making business. 
Free details. Bonnins, Box 321, Eagle River, 
WI 54521. 


FINANCIAL INDEPENDENCE with your 
own home-based business! $1000+ per week 

ssible. Free details. KCO, Box 17238-PS, 
St. Paul, MN 55117. 


FINANCIAL INDEPENDENCE! Build à 
very profitable business of vour own. Free 
details. Kimmar Inc. Publishing Dept., 
1320 East 59st, Tulsa, OK 74145. 

EARNINGS Unlimited! Mail Our Bur- 
giar Alarm Advertisements From Home! 

BM Merchandising, Box 59314-PS, Chi- 
cago, Illinois 60659. 


BODY BUILDING 


COMMAND RESPECT! Build massive 
neck, arms and shoulders using LEGAL 
supplements! Send $6.00 for complete re- 
port. Templehof Publishing, P.O. Box 43750, 
Austin, TX X 18745- 0016. 


MUSCLE MIX. 


can help you 

f « add inches to your 
chest and arms 

D * increase strength 

* build muscle mass. 


RARE New Varieties of Exotic tropical 
| 
| 
| 
i 


B in just days! 


i Send for FREE info! 
DASH*P O Box 2888 + Dept P539 
Tusc .AL 35403 1-800-367-9598 


How to Build A More 


| 
| 
| 
l 
ne POWERFUL BODY!! 
. How YOU can have: 
i ~o *Wider Shoulders *Bigger Arms 
| *Powertul Chest "Lose Fat 


eTnmmar Waist «Gain Weight 
"Gain Strength 


| FREE BOOKLET! | 


Universal, NI T. Box 6694 
Detroit, Michigan 48240 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


400,000 BARGAINS Below Whole- 
sale! Many “Free! — Liquidations... 
Closeouts! ... Job Lots... Single Samples. 
Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


WHOLESALE DISTRIBUTORS this 18 
your chance to hit it big. This Amazing new 
toothbrush will revolutionize toothpaste 
Market. Direct manufacturers prices. Write, 
KEK Swining Toothpaste, 2967 Curtis 
Place, Wantagh, NY 11793. 


BUY dirt cheap, worldwide for your- 
self, resale! 32 countries— Orient, Euro 
U.S.A. Free directory/sample detail 25e. 
Honorpros, Box 168, Furlong, PA 18925. 


WATCH REPLICAS! Lowest Nationwide! 
Warranty! ISKT Goldplated! Exact weight! 
(404) 963-3USA. 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill- 
ers. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
33514-0459. 


NEW invention for drinking water clean 
Get in on the ground floor. 1-800- 
8 822.4999. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 


cation DLP, Box 487, Anaheim. CA 92815. 


FREE Hypnotism, Self- Hypnosis, Sleep 
Learning Catalog! Drawer PS400, Rui- 
doso, NM 88345. 


HAIR CARE 


MINOXIDIL. Grows Hair 4 Months. Box 
1213, Makati 1299, Philippines. 


LOANS BY MAIL 


FREE MONEY! $300,000,000 GIVE- 
AWAY, Grants. Never repay. Details $1.00. 
Jakla, Box 3066- P599, Seminole, FL 34642. 


BORROW any amount! Get Visa/Master- 
Card! Instant reply! Sunrise, Box 42P, 
Bethpage, NY 11714-0042/(516) 349-1649, 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. any pi ans in- 
cluded. Try us! Associates P3, C.S. 9008, 


Baldwin, NY 11510-9008. 


Anyone eli 


BORROW $500 to $200,000.00 Fast on 
Signature. Galbraithe, 25 Dongan Place, 
New York, NY 10040. 


$100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
NACC PS-9, Box 5399, Torrance, CA 90503. 


BORROW  $500-$40,000! “Over- 
night" On Signature. Keep indefinitely! Ac- 
tion Box 5499- Y, Diamond Bar, CA 91765. 


$5,000 CREDIT! No credit check! Not 
Information. Actual credit! (613) 791-8550. 


Perera 000 “Overnight”. An pur 
! Keep indefinitely! Free details! 
artin, Box 1593-SP, Safety Harbor, "FL 
34695. 


BORROW $500-$100,000! "Immedi- 
ately.” On signature. KEEP FOREVER! 
Credit-2A, Box 343, Tomball, TX 77375- 
0343. 


BORROW BY MAIL Get $500-575,000 
Quickly. Nearly everyone qualifies! Request 
Free aplication. MJS Industry, Box 531, 
Bronx, NY 10461-0531. 


SIGNATURE Loans, Credit Cards ob- 
tained quickly! Dominion, POB 35726-A, 
Richmond, VA 23235. 


QUICK Loans, Credit Cards Issued Na- 
tionwide! Guaranteed! Empire, 1800 S. 
Robertson #931-M, Los Angeles, CA 90035. 


BORROW $50,000 "FAST". Any Pu 
Guaranteed. CAPITAL, Box 56135 
Charlotte, NC 28256. 


ARAB BUSINESSMEN have money to 
buy/invest. Top finder’s fees paid. IMEA, 
989/PSI, Box 3574, Newport Beach, CA 
92663. (714) 122- 9260. 


LOANS AND GRANTS TO $100,000, 

No Risk. Free Application. 

NFN, PO. Box 16237-PS, Des Moines, lowa 
50316. 515-265-7635. 


VISA! MASTERCARDI Despite Past 
Credit Experience! Apply Toll-Free: 1-800- 
888-8851, Extenstion 26. Issuer New Era 
Bank, Somerset, NJ. 


BORROW $500-$100,000. No one re- 
fused! Free application. 750 Johnson Hol- 
low, Jefferson, NC 28640. 


BORROW $500— $40, 000! ' ‘On Signa- 
ture"! Any Purpose! 97% Eligible! T 
Application: National, Box 7627-K, Long 
Beach, CA 90807. 


"PS, 


PAYDAY LOANS— Must have Checking 
Account. Call 1-800-445-0680, Missouri 
1-800-892-3006. 


$5,000.00—$15,000.00 GUARAN- 
TEED! Without Collateral, Co-Signers, 
Credit. Interest-Free financing. For start- 
ing/expanding any business. "N 
. Application/information. Send 
$1.00. ... Americlub, 4011-P99F Valleyview, 
Crystal Lake, Illinois 60012. 


UNSECURED CASH LOANS! Visa/ 
Mastercards plus more! Fast, easy proven 
method. Any amount, purpose. E-Z payback 

plan! Credit, no problem. Call 24 hrs: (714) 
640. 1044; MoneyExpress, 4521 Campus 
#286R, Irvine, CA 92715. 


VISA/ MASTERCARD GUARANTEED! 
Signature loans. Credit history unneces- 
sary!... MCA-26, 3400—111th, Chicago, IL 
60655. 

CASH GRANTS AVAILABLE from foun- 
dations! Never Repay! 340 sources/appli- 
cation instructions—$3.00. Fundsearch, 
Box 19107-FW, Washington, DC 20036. 

ROAD TO PROPER CREDITI CREDIT 

REVEALED! 


SEND $8.95 TO: 
ON CREDIT, 10211 OLDHAM ROAD, 
RICHMOND, VA 23235. 


CASH HOTLINE $500 - $100,000 On 
Signature. "Overnight" 98% Eligible! 
Fast Approval! 312-565-2655. 


CREDIT REPAIR! VISA/MASTER- 
CARD! Guaranteed! Free Recorded Infor- 
mation. Anytime. 1-(818)-594-1597 Ex- 
tension 48909 


FREE MONEY! Never repay - Grants. 
ible! Write: Entrepreneurs, 
Box 62372, Virginia Beach, VA 23462 


MAGIC TRICK, PUZZLES 


MODERN MYSTIFYING MAGIC EF- 
FECTS! FREE CATALOG! SASE. Promo- 
tions Unlimited, 2334 Tampa Avenue, CA 
92020. 


FREE Catalog. Magic Tricks, Puzzles, 
Jokes. Over 800 Items. Winkler'*s Wonders, 


| Dept. P58-89, Oakdale, CT 06370. 
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CABLE-TV BOXES 


Descrambler * Converters 
FHEE CATALOG 
TRANS-WORLD CABLE CO. 


STAMP COLLECTING 


. PENNY Stamp Approvals. Regardless 
Catalog. C. Kloster, 4164 52nd St. San 
Diego, 92105. 


FREE! Surprise Collection With Approv- 
| als. Jay, Box 750128, Petaluma, CA 94975. 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
. field, OH 44907. 


50 YEARS OLD FIFTEEN DIFFERENT 
United States, over fifty years old-25¢ with 
nado Jaxon, Box C11-H, New Rochelle, 

ew York 10804. 


FREE, U.S. Mint Set. Chere CA Hilde- 
brand, Box 4867, Santa Clara, CA 95054. 


DISCOUNT Stamps, Request Countries, 
el UN IVA, Box 197-B, Hanford, CA 


AMAZING! 88 Big Colorful foreign 
TES only lüg. Apps Eric's, Box 
Lewsiton, NY 14092 


FREE! P Cate leg ee edition list- 
ing thousands of bargains on Worldwide 
RES packets, albums, and accessories. 

when requesting stamps on approval. 
Buy what you i hs. Return balance, James- 
town Stamp Company, Dept. E99PS, James- 
town, NY 14701. 


FREE! 101 worldwide stamps with a 
rovals. White, Box 999-E, Dunedin, FL 
4697. 


1000 STAMPS, $2.95. Guaranteed 
worth over $30 at standard catalog prices! 
Money back if not delighted. ones 
Kenmore OT-977, Milford, NH 0: 


FREE! Mystery Selection With Approv- 
als. Starhawk, N. 5023 Madison, Spokane, 
WA 99205. 


TREASURE FINDERS/ 
METAL DETECTORS 


FIND Old Coins, Jewelry, Gold Nuggets, 
New Patented Revolutionary Device. Free 
Catalog. Gardiner Electronics, 3131L N. 
35th Ave., Suite K, Phoenix, AZ 85017. 


. TREASURE Finder Locates Buried Gold, 
Silver, Coins, Treasures, Free Catalog. 
Relco, RC10, Box 920839, Houston, T 
71292 


JOKES & NOVELTIES 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Science, 
Hobbies, Surprises. Johnson-Smith, F-03, 
Bradenton, 34206-5500. 

RACCOON TOOTHPICK 
4" Raccoon Funny Bone Replica, Great Con- 
versation Piece, Available in Natural or 
Black. $2.00 each. D. White, PO. Box 1412, 
North Riverside, IL 60546. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
tonewood, tools, varnishes, parts, accesso- 
ries, strings, cases, instruments, bows. Vi- 
olin, guitar kits. Catalog $1.00. Dept. MW, 
có Belvedere Ave., Baltimore, MD 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
T439-PS, Sarasota, Broadway Music, Box 
1438 Sarasota, FL 33578. 


CB RADIO 


POLICE—FIRE SCANNERS, cB'S 
HAM, MARINE 2-WAY, ANTENNAS. HPR, 
BOX 19224PS, Denver, CO 90219. 


SCIENCE & CHEMISTRY 


225 PAGES! 1988 Glassware, chemi- 
cals, ment, books, experiments, 
DINOSAURS and charts! Most compre- 
hensive catalog offered by anyone in this 
column. Established 1970. $3.00(US) 
REFUNDABLE. Analytical Scientific, 
11049 Bandera San Antonio, TX 78250. 
(512) 684-7373 VISA. 

LI] 1 LLI i TORY 

Catalogue 
enow Labora- 
anitowoc, Wis- 


CHEMICALS - 

$1.50. established 1953 Ha 
tories, 1302 Washington, 
consin 54220. 


1989 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to pro- 
fessional. $2.00. Merrell Scientific, 1665 
Buffalo Rd., Rochester, NY 14624. 
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ANATOMICAL Products Catalog 240 
Pages $2.00, ACC, 8221 Kimball, Skokie, 
IL 60076. 


CHEMICALS AND LAB EQUIPMENT. 
Chemicals, small or large quantities, for 


your convenience. Glassware, Scales, Mi- 
croscopes available. Send $5.00 for cata- 
logue. Chem Lab, 1060-C Ortega Way, 
Placentia, CA 92670. 


^ CHEMICAL FORMULATION made easy. 
$11.00 Wardle Scientific, Box 805, Brig- 
ham, UT 84302. 


COLD FUSION, all published articles, 
$3.00. Dr. Data, RO. Box 9992, Ogden, UT 
84409. 


EDUCATION & INSTRUCTION 


WORLD WIDE COLLEGE OF AUC- 
TIONEERING, INC. Since 1933. Term Soon. 
Free Catalog COL. Gordon E. Taylor, Box 
949, Dept. 3 Mason City, IA 50401. 515/ 
423-5242. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES. ACCHEDITED, INEXPEN- 
SIVE, FAST. FREE INFORMATION. DR. 
JOHN BEAR, 662 RD., 
STE 1O2-PS, BENICIA, CA 94510. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free— book excerpt & 
catalog. Superlearning, 450-PS9 Seventh 
Avenue, N.Y.C. 10123. 


TERMPAPER assistance. 16,278 topics 
available! 306-page catalog—rush $2.00. 
Research, 11322 Idaho, #206KT, Los An- 
geles 90025. TOLL FREE HOTLINE: 800- 
351-0222 (California: 213-477-8226). 


PARALEGAL GRADED CURRICULUM. 
Approved in-depth training by correspon- 
dence. BLACKSTONE SCHOOL OF LAW: 
100 years of legal training. Write for free 
catalog. PO. Box 790906, Dept. PS, Dal- 
las, TX 75379. 

HIGH SCHOOL at 
awarded. Low monthly payments. No 
classes, information free. Phone free 
1-800-228-5600, or write: American School, 
Dept. $347,850 E. 58th 5t., Chicago, IL 
60637. 


FULLY APPROVED UNIVERSITY DE- 
GREES! Economical home study for Bach- 
elor's, Master's, Ph. D., fully approved by 
California State Department of Education. 
Prestigious faculty counsels for indepen- 
dent study and life experience credits (5000 
enrolled students, 400 faculty). Free in- 
formation— Richard Crews, M.D. (Har- 
vard), President, Columbia Pacific Univer- 
sity, Department 2R59, 1415 Third Street, 
San Rafael, CA 94901. Toll free: (800) 227- 
0119; California: i800) 552-5522; or (4151 
459-1650. 


UNIVERSITY DEGREES Without 
Classes! Accredited Bachelor's. Master's, 
Doctorates. Free Revealing Facts! Thorson- 
PS9, Box 470886, Tulsa, OK 74147. 


MASTER ELECTRICIAN COURSE: Free 
e Lesson! ner Rt. 4, Box 291, Mor- 
Sample Lesen 

E ETHESIA, “Science of the Future"! 
Qualify as a professional. Command large 


home, diploma 


| fees NOW from government, law enforce- 
| ment, commerce, industry. “THE PEN- 


DULUM STORY",—authentic, amazing! 
$10.00 exclusively from Radiethesia Foun- 
dation of America, Box 208, Delray Beach, 
Florida 33447. 

SPANISH LEARNED EASY. Cassette by 
Spaniard. Lessor 1 $6.95, Shipping $1.00. 
Amores Company, 3136 Ripple, Balinare, 
MD 21207. 


COLLEGE DEGHEE AWARDED For LIFE 
EXPERIENCE. Write: Admissions Clark 
College, 1989A SantaRita Rd., $1084, 
Pleasanton, CA 94566. 


CABLE EQUIPMENT 


CABLE TV BOXES We sell only the best 
low prices, we ship COD. $2.00 for catalog 
Ace Products, PS9 P.O. Box 582, Dept. S, 
Saco, ME 04072, (207) 967-0726. 


CABLE T.V. CONVERTERS Jerrold, 
Oak, Scientific Atlantic, Zenith, & many 
others. "New" MTS stereo add-on: mute 
volume. Ideal for 400 & 450 owners! 1-800- 
826-7623. B&B INC, 4030 Beau-D-Rue 
Drive, Eagan, MN 55122. 


CABLE TV CONVERTERS BARGAIN 
HEADQUARTERS: OAK, JERROLD, 
TOCOM, ZENITH, HAMLIN, SCIENTIFIC 
ATLANTA. VISA M/C COD, ORDER 
YOURS TODAY. BOO-327-8544. 


12062 Southwest 117th Ct., Suite 126| 
Miami, Florida 33186 
800-442-9333 


“CABLE TV CONVERTERS | 
Why Pay a High Monthly Fee? | 


Jerrold, Oak. Hamlin, Scientil KA Hana, Zenith, and more! | 
BU d lay warranty. Shipmen 24 hrs. For fast serv | 
ce MO/VISA C.O D Telephon ie or ders accepted. Eve 
nir ng hrs also H2 438-4056 , Stamped Envelope ( 50) | 
i E catalog. No. Ill. orders 
k L & L ELECTRONICS | 
1430 Miner St., Suite 522 
Des Plaines, hi. 60016 


PREVENT DESCRAMBLER DETEC- 
TIONI! Install “TECH-BLOCK" Today! 
$19.95 PPD. The Stage Door Video, PO. 


. Box 576, Burnsville, NC 28714. 


CABLE TV SECRETS —the outlaw bà 
lication the cable companies tried to 
HBO, Movie Channel, Showtime Densám- 
blers. Converters, etc. Suppliers list in- 
cluded $8.95. Cable Facts, Box 711-PS, 
Pataskala, OH 43062. 


IF you want some of the best Prices on 
CONVERTERS, DECODERS, call 1-313- 
979.8356. We have Jerrold, Starbase, Tri 
Mode, Scientific Atlantic, Hamlin, Zenith, 
some Oak, Pioneer, Filters for beeping 
channels, also other equipment from time 
to time. NEW VOLUME CONTROL 
CONVERTERS. 


SATELLITE TV 


Plus upgrades for present owners: 
Receivers, IAD's, movers, LNAs, 
LNB's. Feeds. 6' to 16 dishes & 
Ku equipment 

Names Like — 

Chaparral, Uniden, Drake, 
"7 Houston, Channel Master, etc. 
800-334-6455 


, SKYVISION INC.* 
2026 COLLEGE WAY 
FERGUS FALLS, MN 56537 


INSTALL OR UPDATE YOURSELF! 


FREE Catalog 36 Pages. Major Brands. 
Nobody undersells WEST-Since 1977. 
(800) 222-9064. 

VIDEOCIPHER I! SCHEMATICS Com- 

lete Set (Audio & Video Parts List! (For 

;ducational Purposes). $14.95. The Stage 
Door Video, PO. Box 576, Burnsville, NC 
28114. 


VIDE 0 


ae TV RECEIVERS 
i i 1.9 to 2.7 GHZ 


2 CH Compact Dish System - $77 95 
5 CH Dish System - £83.95 
= 12 CH Yagi (Rod) System - $123 95 
BS 30CH Dish System-516390 — Yagr-$183 90 


SUM MICROWAVE INT'L. INC. — Send $1" tor 
B catalog on these 


RENTAL MOVIE STABILIZER. Connect 
between VCRs or to monitor. $69.95. 1-800- 
367-1909. 


HEARING AIDS 
HUGE SAVINGS. Eliminate dealer 


| markup. Free Trial. Batteries wholesale. 


Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free. 


i. HEARING AIDS 


PRICE CATALOG FREE! | 


SUPER : SAVINGS) ‘re Finest Al 
5 Save up to 
Jure Sold by AIR MAIL 


en. on HOME 
§ TRIAL. FREE Catalog. We 


§ MONEYSAVERS. 
Dept. PS9D 9530 Langdon Ave.. 
f Sepulveda, Cal. 91343 


ENJOY HEARING 


All-in-the ear Hearing Aid! 
Nothing over, under or behind 
the ear. . . no cords, tubes or 
wires. Simple slip-in fit, Full — 
range volume control. 45 da 
tial. NO salesman will call. 


Order your free ca | Write  4** 
Rhodes Hearing today 
or call 24 hrs./ day ya 


1-800-453-4905 4 


RHODES HEARING 
Dept. 42 Brookport, IL 62910 


— 


à 


COMPUTERS 


WORLD Largest Software Library For ' 
Apple IBMPC Write: Reliant, P.O. Box 
33610, Sheungwan, Hongkong. 


IBM Software $1.99 Per Disk Sample — 
Disk + Catalogue For $1. Star Data, 333, 
Cobalt Way, Suite 107, Sunnyvale, CA 
4086 


FREE Programs! IBMpe's/Apples/ : 
TRS80's/Commodores/others Dore 
Box 5222EZRA, San Diego, CA 92105. 


FOR INVENTORS 


DEAL DIRECT WITH 
REGISTERED PATENT ATTORNEY 


GHA DUATE "ENGINEER | 


3 YEARS OF EXPERIENCE 
U.S. & INTERNATIONAL PATENTS 


Patent and develop your idea with the 
experience of an expert. Call or write for free. 
confidential advice, information packet and 
forms for confidential disclosure and record of 
invention. 


Overseas production, p 
and research readily valable. 


INTRODUCTION TO INDUSTRY & MARKETING 


-Also specializing in 
copyrights and reami 


Less than 1 hr from 
US Patent Office 

CALL TOLL FREE 1-800-442-2728 w 

MICHAEL I. KROLL 


REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 €** 
I7! STILLWELL LANE, SYOSSET, NY II79I 


PATENT T ECONOMICALLY! Free de- 
tails. Licensed since 1958. Rainer Associ 
ates, 2008 Fondulac, Richmond, VA 23229. 


information spes Pesca Over a decade 
ice. AMERICAN INVENTORS CORPORA. 
TION, 82 Broad Street, Dept. PS, Westfield, 

Massachusetts, 01086. 1-800-338-5656. In 
Canada call (413) 568-3753. 


INVENTORS: INVENTIONS MAH - 
KETED & Developed for U.S. Patenting 
Former US PATENT OFFICE EXAMINER, 
Professional Patent Engineer m3 


INVENTION CERTIFICATES. Marketi 
Representative, Suite 3815PS Woolwort 
Building, New York, NY 10007. 


INVENTORS! Idea search being con- 
ducted by DC based firm. Call APSI, 1- 
458-0352. 


PATENT AND DEVELOP Your Invention, 
Registered Patent Agent and Licensed Pro* 
fessional Engineer. Send for FREE PATENT 
INFORMATION Every Inventor Sho 
Have. Richard L. Miller, 12 Parkside Dri: 
Suite-N, Dix Hills, NY 11748. (516) 
499-4343. - 


REGISTERED PATENT ATTORNEY. 
D.A. Kettlestrings, 414 Hungerford Drive, 
Rockville, Maryland 20850. 1-800- 
748-6216. 


is. 


10 word minimum 
BOLD FACE CAPS add $1.00 a word 


TO: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016. 


LJ Remittance of $ is enclosed to cover 
[] CHARGE to: 
1 2 
* 6 
EN" 10 
13 14 
17 18 
YOUR NAME _ -— 
FIRM 
ADDRESS - 
CITY 
DATE: YOUR SIGNATURE 


| 


FOR INVENTORS Cont) 


INVENTORS: If you have an invention 
pior sale or license, write for free booklet 
explaining how we can help you. Kessler 
Sales Corporation, C-7-FI, 
413420. 


WANTED: Energyology oriented appren- 


remont, Ohio 


»éce 1 uel to 


CANADIAN INVENTORS! The Innova- 
"fion Centre, provides professional, low cost 
evaluation of your idea. In Canada, call 
1-800-265-4559. CANADIAN INDUSTRIAL 


E Columbia St. W, Waterloo, ONT., N2L 


REGISTERED PATENT ATTORNEY 
FREE INFORMATION. 


1-800-876-6670 PATENT SEARCHES, 


-AIRPLANE Frisbee, Laser, Machine 
Gun, Monopoly, Telephone. $4.00 Each. 
List: $1.00. Patents, Box 3368A, Santa 
= Rosa, CA 95402. —— u 
INVENTORS: Call TLCI for free infor- 
mation 1-800-468-7200 24 hours/day - 
USA/Canada. 


ATTENTION Inventors! American Inven- 
‘tor magazine subscription—only $29. per 


year. FREE PATENT MANUAL WITH SUB- 
ee Box 5277D, Bloomington, IN 
E: 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
Call AIM for free information kit. In US. 
»" Canada. Toll free: 1-800-225-5800. 


INVENTIONS Developed Marketed. 
Eree Invention Certificates. MANUFAC- 

TURERS REPRESENTATIVE, Suite 3815- 
. PS, Woolworth Building, New York, NY 
AO]. 


A NEW IDEA? Call National Idea Üen- 
4r, of Washington D.C. free info—1-800- 
7-6600 Ext. 117. Come see The Inven- 

tion Store! 


inventions, new products wanted! 
resentation to industry! 'exhibition at 
national innovation expositon. 1-800- 
Js8-IDEA. ISC-PS, 903 Liberty, Pittsburgh, 
PA 15222. 


| : Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation, C-7-IW, Fremont, Ohio 43420. 


>“ PUBLISH YOUR IDEAS in Factory- 
Product News. Free Info. FPN, P.O. Box 496, 
ockaway, NJ 07866. 


INVENTORS! Confused? Need Help? Call 
"IMPAC. For free information package, In 
ij. S. and Canada. Toll free: 1-800-537-7984. 


OF INT. EREST ZR a 


less methods for a better life. sy pe ŠP 
wbern, NC 28560. 


MESSIAH PROMISED LIFE TO THE 


erit my estate. 1-314- | 


(PLEASE PRINT OR TYPE COPY eFOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 
PLANS/BLUE PRINTS _ 
NOW YOU CAN DO IT ALL | 


LOW Interest Visa Card. Application. 


SSW, Box 20286, Bowling Green, KY 42102. 

AUSTRALIAN $10, Unique And Beauti- 
ful. World's First Plastic Banknotes. Order 
Now, $U320.00 Including Postage. Cash/ 
Cheque to: T. James, 3 Moresby Avenue, 
Seaford, 3198 Australia. 

CREDIT? We'll give you a $5,000 
credit card regardless of credit history, 
bankruptcy or credit problem! 98% guar- 
| anteed eligible. No bank deposit required. 
No credit check. Free details. 304-776-5671 
Ext. FC215. 24 Hours 


OCCULT COURSES. Write School of 
Wicca, Box 1502-POC, Newbern, NC 28560. 


WIN AT POKER! Tips from experts im- 
prove your odds! $3.00. J&S, 6323 Dusty- 
wind Lane, Loveland, OH 45140. 


GOOD EATING 


MOM'S DELICIOUS AND NL 
all-purpose pepper relish and salad recipe. 
.75¢ M.O. to: BZD Merchandise, Dept. 509, 
45823 Cass, Box 478, Utica, MI 48087. 


GOURMET Cooking Made Easy. Send 
$5.00 To: Gray, PO. Box 23, Goshen, IN 
46526. 


WINEMAKING 


WINEMAKERS - BEERMAKERS - Free 
Illustrated Catalog - Fast Service - Large 
Selection - Visa/Mastercard - (816) 254- 
0242 - KRAUS, Box 7850-N, Independence, 
Missouri 64053. 


SPI, BOX 784-8, CHAPEL HILL, NORTH 
CAROLINA 27514. 

WINE Lover??? Display treasured wines 
in the Hanging Wine Belt. Personalized! 
Luxurious! Free brochure. Wines, 124 Nyla, 
South San Francisco, CA 94080. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 

INCORPORATE without Legal Fees! 
Free Booklet Tells How—Includes Forms 
—Call Now: (800) 345-CORE 


GOV'T SURPLUS 


RAID 
Boats. .. Airplanes. . .Millions 
Surplus Bargains .. . many 1% original cost! 
"Nationwide Sales Directory "—$3.00. Dis- 
osal, Box 19107-FU, Washington, DC 
0036. 

DRUG RAID SEIZURES! Buy dirt cheap. 
Cars, houses, basta; computers, furniture. 
Free Details: Seizure: Box 4309- YG, West 


Covina, CA 91791. = 

MAKE $100,000 as Department of De- 
fense registered bidder. FREE details. DKC, 
1539 N. Chinalake, Suite 592-PS8, China- 
lake, Ridgecrest CA 93555-2026. 


POPULAR SCIENCE CLASSIFIED OPPORTUNITY MART ` 


WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East 
Main St., counts as SEVEN words. PO. Box 3 counts as THREE words. City, standard 2-letter state abbreviation 
and zip code together count as TWO words. 


DEADLINE FOR ADS: See head of classified section. 
TERMS: Payment with order or charge your VISA, MasterCard, American Express or Diners Club account. 


insertions(s) in the 
Exp. Date 


PHONE 


STATE 


I 
j cá 


‘Z a| KITCHEN 


Buy local materials, make insulated ply- 
wood sandwich panels and build this 
spacious dome incl. floor, door, windows, 
skylights and waterproofing for $1700. 


Make into guest room, as shown, or con- 
nect several domes to create a super- 
efficient home, or... ? Let us tell you how 
in our 30-page, richly illustrated book: 
"HOW TO BUILD A DOME HOME" 
send $5. 
_. . KEY DOME, Dept. PS99 
-. P.O. BOX 430253 


ETER 20" 
EIGHT 12’ 


Book has informat ion on reae: made 
panels and domes of different diameters. 


ELECTRONICS, STEREO HI FI 


STEPPER MOTOR drive & control with 
COMMODORE 864. Hardware, interface, 
& software. MASE, R.D. #2, Box 166, 
Mohrsville, PA 19541. 


FIRST fiber-optic inspection | 


WORLDS 
mirror. See in, behind, around. $12, 
teed. Mirror-9PS, 3789 Foxrun #406 
cinnati, Ohio 45236. 


INFRARED Remote Control Tester-Cable 


iara- 


6, Cin- 


Converters - Brochure - Action Products | 


-PC-Box 916, New Castle, Indiana 47362. 
FOREIGN NEWSPAPER 


WORLDWIDE ENGLISH HEWSPAP- 
ERS/MAGAZINES! Sampler, 3/$2.49, 
FREE BROCHURE. MULTINEWSPAP: 
i: ? s DE-37, Dana Point, California 


WATCHES, CLOCKS, ETC. 


CUSTOM QUARTZ WATCHES Bus- 
inesses, clubs, schools have your name and 
logo on 'face of watch and as revolving sec- 
ond hand. Free information. Chris Moore, 
P.O. Box 2283, Stow, Ohio 44224. 


Order 
Form 


issuels]. 
4 
8 
12 
16 | 
m | 
| 
| 
| 
| 
ZIP | 


GIFTS 


TERRIFIC time saver, shop by mail for 
birthdays-anniversaries, free catalog. Dept 
rm Nick Avenue, Port Arthur, X 
T1640. 


YOUR choice of 100's of Practical to 


| Unique Gifts for family, friends! All Prices, 
| Occasions. FREE CATA 


LOG! Treasure 
House, des EHE St. 0/1, North Ed- 
wards, CA 9 


Gifts, Send for free cat- 


PERSONALIZED 
alog. Jaynes House #108, #7 Myra Ave., 
Lebanon, NH 03766. 


JEWELRY 


CLOSEOUT Jewelry. 55¢ dozen (Catalog 
.25¢). Roussels, 107-1635 Dow, Arlington, 


| MA 02174-7199. 


OLD GOLD, JEWELRY WANTED 
HIGHEST CASH for Gold, Jewelry, Gold 


| Teeth, Rings, Diamonds, Watches, Silver, 
a 


Platinum. il Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 10 S. Wabash, Dept. 157, 


| Chicago, 60603. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


SCRAP GOLD WANTED. Paying 75% of 
pure gold spot price for actual gold content 
of 10Kt., 12Kt., 14Kt., 18Kt., 24Kt. (.9995), 
and dental gold. MX e: Ship US. 
Registered Mail on! ipley, P. O. Drawer 
790, Phoenix, AZ 8500 


PERS ONAL 


COLLEGE DEGREES, High School Di- 
jen Authentic looking. Catalog. 
ational Certificate, Dept. PS-138, 210 5 
Avenue, New York 10010. (718) 768-6803 

Ext. 100 (24 Hours). 


HERBS—YOHIMBINE, PAU D'Arco, 
and others. Catalog $1.00 (refundable). 
Jude Herbs, Box 563PS, Huntington Sta- 
tion, NY 11746. 


ARTS & CRAFTS 


“GETTING Started In Stained Glass” 
$1.00. Whittemore, Box 2065X, Hanover, 
MA 02370. 


TOBACCO, PIPES, CIGARS 
TOBACCO! Chewing—Smoking Sam- 


pler. Write, Fred Stocker Inc., Dresden, Ten- 
nessee 38225. 


_ SALESPERSON DISTRIBUTOR 
SALESPERSON'S dream. Safe-Stride. 


| New-exciting, protected territory, existing 


demand, no rejection. Six figure income. 
$6,000 or $21,000 to own business. Record- 


| ing 800-553-2809. 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 


chase of a variety of products or services offered by these dependable 


pUtee——————memmmemmmmmm FILL IN COUPON AND MAIL TODAY m m m m m m m m = m m m a m SSS SS ORG ONG ON URN a 


901 Anatomical Products The Anatomi- 
cal Chart Co's 240-page brochure contains 
the world's largest collection of innovative and 
educational products on health, anatomy, and 
science-related topics. $1 i 


902 Radar Detection A Bel-Tronics bro- 
chure explains Ka Band photo-radar equip- 
ment. Some of the questions addressed: Is 
photo radar legal? Where is Ka Band photo 
radar being used? Is photo radar the only type 
of equipment that can be used at Ka Band? 
Free 


903 High-Tech Newsletter Join professors, 
engineers, and other professionals with the 
Casiolink, Casio's high-tech newsletter. The 
latest developments in electronic products are 
discussed, and useful applications from news- 
letter readers are shared. $2 


904 Personal Communication Products — 
Cobra Consumer Electronics Group, a division 
of Dynascan Corp., offers a complete line of 
radar detectors, CB-mobile and base-station 
radios, and accessories—all detailed in a 
33-page full-color catalog. 50¢ 


905 Personal Computer Tips In its de- 
tailed color brochure, CompuServ tells how 
to obtain access to America's largest infor- 
mation service. Its data banks include news 
wires and financial information. Free 


906 Kit Furniture — Craftsman's Corner's 
Classic Oak kit offers roll-top desks, file cab- 
inets, dining rooms, and bedroom furniture, 
plus a broad range of oak accessory kits at 
affordable prices. Limited woodworking skills 
are required. $1 


907 Auto Detailing The "Owning Your Own 
Custom Automotive Grooming & Detailing 
Business" brochure from Custom Car Care 
Publications provides extensive how-to infor- 
mation on establishing your own auto-detailing 
business. The brochure also includes an il- 
lustrated product-catalog section. $8 


^] 

POPULAR SCIENCE P.O. Box 5131, Pittsfield, Mass. 01203-5131 POPULAR SCIENCE SEPTEMBER 1989 : 
Note: PoPuLAR Science, Massachusetts address is for Product Information only. " 
Please send the items checked below. | am enclosing $1 handling charge (any [| 
number of items per coupon) plus amount required for priced items. Orders will not | AM ENCLOSING i 
be processed unless accompanied by the $1 handling fee. Do not send cash. : 
O 901 $1 t] 905 0 909 50€ 0913 0917 50g — $— —— —— ler priced Items : 
O 903 $2 (] 907 $8 O 911 $1 [] 915 o 919 $2 i 
O 904 50¢ O 908 [] 912 $10 O 916 O 920 $ — — TOTAL REMITTANCE : 
| E 

Name (please print) - 
Address City & State » Zip : 
H 


908 Hobbyist Catalog Edmund Scientific's 
80-page catalog contains over 1,200 prod- 
ucts, including telescopes, magnets, weather 
instruments, high-tech toys, fiber optics, and 
ideas for science-fair projects. Free 


909 Custom Car Covers A custom-fit car 
cover is one of the best ways to protect and 
care for your car. Exoto's Coverup is made of 
Evolution 3 fabric and will give your vehicle 
the superior protection it deserves. A full-color 
brochure explains how. 50¢ 


910 Early American Home Plans A new 
304-page book from Home Planners has de- 
signs for Salt Box, Cape Cod, Southern Colo- 
nial, ahd Farmhouse adaptions. These plans 
highlight country kitchens and breakfast, din- 
ing, and gathering rooms. Blueprints are avail- 
able. $9.95 


911 Wood Stoves — Kent's line of EPA- 
certified wood stoves is featured in its full- 
color brochure. Specifications, charts, and 
diagrams make heating your home easy and 
efficient. The brochure discusses firebox tech- 
nology and heating efficiency, and shows the 
wood stoves in a variety of settings. $1 


912 Cedar Homes Lindal, the leading 
name in custom cedar homes, offers a 200- 
page plan book filled with ideas for building 
a dream house. It includes color photographs, 
90 custom plans, unique planning grids, and 
tips on design, insulation, and solar. $10 


913 Bath Furnishings The Metropolis bro- 
chure features five-design groups of faucets 
and bathroom accessories, including two styles 
of the Metrofall wide tub spout. All items are 
made to order in America and have a three- 
week lead time. Free 


914 Wood Finishing This edition of Min- 
wax's 30-page finishing guide contains time- 
saving tips and how-to instructions. Learn how 
to beautify and protect new wood and restore 
old wood to its original beauty. Free 


Please send check or money order made out to PoPULAR SCIENCE. 


No stamps or foreign currency. Allow approximately six weeks delivery. 
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handling fee. For your safety, please do not send cash. 


915 Star Map A brochure from The Night- 
Star Co. describes its adjustable, dome-shaped 
star map that enables users of all ages to 
name stars and planets for any location on 
Earth. Free 


916 Gas Fireplaces A brochure from Os- 
burn describes its gas fireplace, which offers 
clean, efficient firelight with infinite installa- 
tion possibilities. Also featured in this bro- 
chure are non-catalytic, high-tech Osburn 
wood stoves. Free 


917 Concrete Cleaner A Sakrete Products 
brochure features Fade, a remarkable con- 
crete cleaner that dissolves unsightly grease 
and oil stains. Fade penetrates the concrete 
or cement surface for deep cleaning. You sim- 
ply scrub away the stains then rinse to im- 
prove the appearance of the concrete in your 
home or office. 50¢ 


918 Wood Finishing The color guide from 
United Gilsonite Labs offers tips on wood 
finishing, refinishing, and special stain effects. 
In addition, this guide provides how-to infor- 
mation for all phases of the wood-finishing 
process—from removing old paint to choosing 
and applying new stains and protective fin- 
ishes. Free 


919 Hot Spring Spa Watkins’ new 18-page 
"Guide to a Better-Built Spa" introduces five 
models to choose from—all portable, self- 
contained, and fully insulated to provide max- 
imum energy efficiency. Also included in the 
guide are answers to frequently asked ques- 
tions about spas. Dealers are located nation- 
wide. $2 


920 Electronic Level A brochure from 
Wedge Innovations describes the SmartLevel, 
a digital electronic carpenter's level that can 
be recalibrated. SmartLevel measures all ang- 
les with up to !/o-degree accuracy and is able 
to calculate percent slope and rise over run 
automatically. Free 


THIS COUPON EXPIRES NOVEMBER 30, 1989 


Profile in quality #3: 
Prevention. 


Ford Motor Company believes 

in prevention. Beginning with 
the prototype stage, we test 
models of our Fords, Mercurys 
and Lincolns on a gruelling 
"roller road” shaker machine. 
While this is going on, our 
engineers are listening for 
possible squeaks and rattles with 
highly sensitive stethoscopes 
(much like your doctor uses). By doing 
this, we can help engineer squeaks 
and rattles out, before you ever get in. 
When quality is job I—you don't do 
it any other way. 
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SURGEON GENERAL'S WARNING: Smoking AT , " F T, R 3 
By Pregnant Women May Result in Fetal y. A is 


Injury, Premature Birth, And Low Birth Weight. 


5 mg. "tar, 0.4 mg. nicotine av. per cigarette by FIC method. S1 MEVNOLDSTOBACCO CO. 


